rtiqf II iihlllq hqihllg nnlnill xihqll iiiilytl l Imjipi nijniii mnlnl t\i< rilinlin 



1990 . 1923 ^IjjulI! i^jLia ju^J i_a! j_£,Li 1978 jjLb Si^LJ! cujjl^ 



3a 



7 



2 aLLaXI 



15 




23 




35 




41 


^jWy AjvloIIj 4_Lu_JI GIjjjlJI 


49 




55 




65 




73 


Lg-al ml "J '"J JJ a * ajtJI 4_u>^J^jj 


87 




95 


S^XI/VI 4 llll t'llfrj AjljjJI 4 llll <*l 



105 




1 1 1 




121 




1 37 ^AJI juin^lt ? Lh^Vlj AjCvjJ^J! 'iUuJj^t 


143 




153 




161 




169 




181 


j^j^iJIj J;*" mil (jLuijl 


189 





199 A^^uJI <L3jjdl ^IjuI j-4 Jju ^ ..luLj^l (<m^JI 



•OJL> "'^J (jj- 1 ^-^ J ' aaAJl 

205 jj^jUiJIj Lus-^J^jjJI jjj iL^jvl^ll 

: umllj tilJlilll (J-L^aAJl 

213 ^tlxtlj jLaiVlj SLlxU 5-ujjJI p^*i ^jj-3U3.^}j.u)| ^...^i 

229 ~AjJj$uiX\j AlaJLuJ! jjj Ajjv^I^uJ! Sj^lt! 

243 Lu*. ^J^j_JU w * ijj * ji^Iaj * 

253 JJ'^ 1 ^b^uajJI 'j-^j^j;' 1 

259 g/t" ,M ,„ - ti j-^'t a« * ti ^ , -^j'; ji ,,/iVi ^ ,u~ , Ja. 

-.(jjij^iuiJ! j £_*_uLjJ1 ■ e^al\ 



277 



281 



jj La - ^ii < I 



i <_jlj-utl!l ju.il jj » : i n'q jjjjj • Jj^j 6>jQ Vfin II 

j_uJu jjfc n_JjJ.! Cj-o. iy-QJJ uial \ OJ-i!' ^^jJI 

^jl I n ) VI £_UajJ , d • j ,t-»tl -^j . ^» < LjjJaj «L^>.J 

icillj-sVLj Jo. ^Jl (jJi^t; jKj V *Lj»Vlj 

j-j_l*j ijr II jlj <w i nLi t_£jjJ ^ ^P'^^5Th L ^ ^JSjJtll tl)^ 
Lgji Jj mac3 I jufc (JjijJ i4j| jj (jL^V! tiJIjjl 
. 4£j I i ii j-J JJ (^r-^ 5 " <— > t iJk_It ' ^JJ^"' (_j-JI lSAP 

^o. jj ^_a_j_J I ^ qUIl ai 1 2jJI l_Aj-uj CjLal q" ifrVlj 

l L« ^1 pd*^ i_3jJUl jJiL » 0 iSJb i.-. i njt 

£l_lo.^M 4_t-uJL-t_A .^^Lo.t ji Cjlj_st_L_4J LLaj-Lo 
jj jjfc La J t*L$o. (4_o.jJj_uJI «LluJ_l$J!) 
jjlaj jja (jL^u^La .(_£jo. I d-fr^- 4jjLluj^M jtuilLi 
(jj^J (ji ^jJI «L=»o1j i Lo. JJJJJ JJ LaJj i^jsLajJI (Jjloj 

i<Qal_25 3jL^-o cSi)^ d)^ (LLlujI) M^aLc Lj! j^p. 

LiIj-jjs. 4 1 < -r "1 a tjl 1 11 tVl (jH-" *J^-£^' i-dJj 

-4-j-a-LaJLg (J_j_JLj>o w 1 c d la La 3. J_$jjljj t Ja.la.3eJ 
( _ ;r lj'l 4_«_<Jaj<JI CjLpi_u!j_u-uVI dJJj ( _ ;r i^j-4j3jj<j3 
oLoo lilj I 1 11 tl 4o. a_i fj j 2 tl i>_L^.j . ji j 2 1 I I 1 1 ■■ ' 

Jjj. I (j-<ia . ^<u-><Jl! cjL>.Llo.Ij SjjjjUI cjLlcjJI (j-u 

1 J_A 1 i * i <•> j mi ill 4_<_uJ_t$]lj (3^3JU jjLIu (jy^JI 
(jjjlalill 3jjj_Uaj ^L*JI ( _ ;T £.jJI SjliiJ (J^- 1 (_>° t— iLjSLII 

J^Li. I il or Llj I Cj-iisj i(_y>- jJ j^l pUlt (Jjj 1 nt, I 
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tillJLa-j ( ii Laj 3j_i^jL«Jk! Lj^oJj-l±1! CjJLkj La ^1 i aj| (jHJ -ijj La 

CjI j) 5-3j » n S (Jj ii. i i ii-r'q 4j!j) Jo* ^yfl <J-"^ '»jO ■* Jl>.!jJ! (JJ-2JI 

. 41u_uj 4ILul i n tlj cLt-a T L^-aj cixjJL>J1 (jl i n d 1 1 ,i iTLi cLjJLjlAJI (^r*-*-* 

tjl 1 11 i^M (j! 1 a ~» uiJI jl j" ■■wVI ,jjjj_Ia (j-c. !vLjLa (i^Uj-D) 

d-jo-Li (j-aj I'Lgo.jjj slloX. (-;r Lc. 1 La JL>. ^1 'J-*ji "J^- 3 O'J ' *JL3 (J"" 5 ^ 
jaJLtJJ _jJI 2L3jj>I! isj-flij « jLaoJI ^ Ij-fli LLui ■ a i V ijji>-t 

<GI 1 L^la Lujfu tiJjJj >La t_^ljJ.I Lai 1 Lb Sj^jLs. LijiLilj LJU^Vj Lnl j jJj 

l^jJI (jljL>._jJI tiLlj ^ <UI1 w a I Sill Jj 1 ^' 11 er 3 (j^LaLtJI (jjsej Lu!jL>.j 
.11 J^>.^a Lit (jjl ij£j3i» LaJUX. CjjLCjJ) 4_La JjlLu! 

, a ^ p l.tl cLuLi^u^l 4xIj£LILi qjj » dri 1 -^' t_jLiSLII I jut Lljl 

J)lj! La njLuijV! (jJLc (j' • LfloLia £La_uj ^1 J 1 a * ■ ■■ tfCjtJ cH* a (jL^ LjI 
^j_c^oJ1 jj_a JLjjJL! j sc t fiLtjIj) I ta se * j j 1 u * ^jl icQaj-lLs CjL)l£Lal JjJi^tj (jl 

SjLiuJLa ipJL«JI jjJali 3j*-LliI!j l-SJl^J! (_j-a>j i4jj_>J!j ^Ijl^oJIj £^LUV!j 

^ I C j l^^Ll^U^I (_j-><J! <_>^LCJ' (jH I ii -»Q (jt^ (J-°-*^ '"^l JJ"^° o^ 0 W (J""^ 

' j « LaJI w 1 c LiL>. LiLi^ijI ^j-LaJj cLjLcj-i ^ X 1 {j\ «Lt^L>. pJL*J! (jL^ij^M 
I r j I * 1 ■■ a j| ^ I r I *"j Laj 1 ■■<» . ( _^^JjjSLlIlj t _ J _oJL«JI ^1 taJLll w alaJI 
^jrul ^2J1j 4_La_L>J1 fibtj-iIaJ! (jrol ^ill LlI^jjla P La_il ^^^jLiJI pJL»J1 

1 ^_a Lai i 1 :ifi c \\ i«Llu/Lu/I Ltj j" » ) (j-iJI LjLUailLi SjaL>. ^jLai! ^jlSj 

J^JI (jjs L-u-i^a! Ja- i4L^ Laj 1983 ^ j^jol La J}Li- 

J>*- JJ^ '- "^"int l LuJa^t^ 1 jjs-T jLpi.! J^. JjVl 
4_^>.^Jj T iaJ ! (jlj 3Jj)LiluL! 4^^vL«JI ^ j 1 a a 4j^sL>.j iCjLii3l_La (_gJL»3 (jjl 4_aL«JI 

. jj^iill! j pj^^J 4aL2iiJ!j 

11 Laj 1 gjj J>j-^=-a (Jj»jJ Ltxuu 4j>JLtai! J j 1 oJI ujLjSLI! \jJt [j] 
j j i4_j^>.^J^_ljJ1 iJ? liJlj i^j-aSLlI CjI mi^LlLI ^* * ^^Lc j^j-a ^J'C mi \ 

1 1 JuL^a LrS^a Lajlj) L. hjOJ pj lJiJJJL! ^jl icjJj'v "ill ^j^* * *^>.!^-LaJ 

fi j 1 "j a ' ( _ ;r 3 (jyJJJJ .CjLtaL>J! 1— l^vLLall LtsLj t_iLlSLI! Jji^cJ Lajs iJLsJ,! 
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6q> van II 



4-ul i ii t VI 43l_o* j <i i ii ) 4_jLb 4 Lil 3 T p* (jLj-aj^M ^jLi t«Lcl_ui]1 
4_]Ji^v^]l CjIj-lojGJI (JS! mi ^jLi jl rir VL 1 JL>.I 4«CLuL_ujI j^)^ OtJ-^^ ' 1 ^i- 1 -"' <^£- 

^jJs 1 1 j Lji <»~ (jSLx-i V Lajjlso tjl i iuVI 4_uj_t)£LlII iJluj 1 j t> 1 1 

^Ui^-VI aJjl i nil (jlj i^Jj^l j I _jLt <uk: LijliiT ijJjjj 3 m tl 

( _ T i 4_lIjj^IJ! tiujljll 4jJ>j_flJ (jLLuiis. ^iTiJe-uj L«-fl> sUiejjLlI! CjIjls-VIj 
^ja^Cuuij Lflolj-Si ^jV i3j-L4_4 CjLqj-£5 (.ii ujSo CjL*_$IL>JU (j! LtLLaJj ijjjjLJI 
(j_o Jlj>.!j ^J-i-I o^J - *-^ ^JJ^ CH^' ^'JJ^' (J- 0 ',^ (J 1 "" 1 *. 1 

. 4-uLiujVI SLpJJ 4-oUJI j <Lv jVl <&!j>J! pic: j ■ aij itiili 
(jl— 1 iCjLS_j_LjLJJ ClLa^ 1 * a jj-* -AjJ tj^-^* (1)-* * tl ^_ua^_)J 

^j^>> «(J_*Iuj— ilij)) a l—LjsLajlj LuLx-il i ^ J> "' ' s ^-^ Cr^i ^ ' ^ cJ -0 ^^^ 

(j^-lLs p_fl>l ((jj^t-lLu-o J * j" LlLj_u! IXJ (J-*_$ t 1 Tm M t j" 'ij' £j3C-S)) *.^jL^ 

~ j se LaJI ( _ ;r x.jJI jjj (J^. jl . ^."aVI t Lbb^ LjjjT LuLS p tj c j p->J 
' . j I" 4_jju cLo^^j^-taJI Sj^iiJI ^LLaj ijr 5 ^ 1 1 5 U cLo^^J^-iaJI ' " ) I jj tali 1 1 JJJ^l 
jJ i nil «L>-jJI Sj j to 1 j_p3jjijJlj '^^J- (j-o ^J^- JLi^LlIlj (^Laj^l I J 

jjk LUjla. j^J -(jj^-l 44*. (j^i L^o>U.ij L^jLtLjolj LgjIjjtiL 
g-J taj i I <i K sLj^. jJ jjill I / " » I -» I U , ^. 1 1 lJJJII (^yji/Lso ji^j '(J^-u t_jjJjj/Li 

Lgjdl jJI Jjt jll p^cljj^) J^Ja ^ j ilxll I ^ a!£ oLaLUsi^ i^jVl 

Cj!j^*_Lo . ' aLIaJU S_jL^j ( _ ;r 3 Cjj^Ljj (_^i>- SjJL»Ha (JJ-^J i iiVlj 
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i lag 5 g\l 0 ^ t 4 q V ,>> 
J-C I j->;'l'^" j i a ■"■ ■ ■■ ' (jl ujLjSLII i a£ J^^Li. (j-a LlIjLs. Ltj| j^lC 

cjLsLUsLi LLoj a j I r IjJkaLtjJ < aoLaa.! «UjlJj ^3 t4g.U i^i LujJI J-Ail 

d jgUtl Sj^ill! CjjCLal p3 i Li j i ^Ja ' j j^-ij i £^H>^ J^- 5 3-^3^ i ^- c, J^- 1 

(jL£ 3j_a (jr^J isl.iVI ijjjLicV! 4iejj/!j i'LlLc a .' ^ ^-^3^3-^^ ' 3 

• tj^ uiaJi (jjJij! jljCLal (Jg. 4_i t^^-S-i JUJl>. Ojj (Jg. (^LiaJeJ ^qJLlJ I 

4_j_<j_Lc 4_2_jJL>. Lfl>jj_2_i (J_i «Ljj_j^ jl Jjlj-C. £_2j V Lul i. i i oJ-fj 
fiLji£LI1 Sj^illl (j_a C-±i\£ 4jj mi ill cU_o JLl^JIj ^aJ^uJI Sj^lLlI (jl i4_LC^_ua J-aj 

I j_a 3_4jLs. L^>-Lljl (jL£j (j^ajol! L^jj i< _ :r ^»J1 I ^ > inc j&LlL! 

. Jj.}Li-aJ1 l_£jLaj>.j3j ij-uJLl I J la a (jjJiJI 

^Lc 4_jL«J SjujljJI jLSLa^/l «j t;r l£. Ij^j w SL i_iLiSLJI (jl I u < 

i j j< r^" II (jJI >C:JU3 t 5JijLa-"ii,iU oLa>L»oV!j iSji^Jkl oM-lLOJIj i 1983 
JLa_J ii_3jJlll (jjA? J ^ I Cr^ L?J^' (j -3 ' ■ ' ^ iiiil jjj 

SjLcl w I c jl i£_IaL2_U a 3*ljja ( _ ;r 3 j^e_uJI Ij-i^cjs ^ mAj |^jL2JI 

4_Iajj-iIo ' d o ' d ^" q La^ ^jl i u \l ^laj i * Ls-a L^^**- 1 ^ (jr^3 ' 

JLa. (^j-fli e i a 1 1 ; J-Ij-C I jl VI al « ta II p La J J V .dilj JjL»j (j! 

i_flJJII JjLa. JL3j . I j-i j'aj L^lS (jLjijVI j^tJJ lil VI J!Uj V ijLSLaVl 
(J^. j i .-w 3j joJj i^l i nil JjJLs- ^1 ir-iiia LajJalj «LUs^c. (jl 
4 SAjLLII CjI h j I <" tl (jl j-J-C iLiLIj li-o. VI 1 alJI (jjJ ol'itl 

oL^VI Jlajj Ier X3 V LptJUa^ ola icLajJalj iJIul^ Li^a 1 La 5J| ^1 jitjjj/Li 
(^jJI > ^ n~t t, I i^jLSJI (jji >>-j-L3 3JVI 

43jjLa I." 1 1 „jt ^pJI jLSLaVl (^ic (jjj-ajJI ^ J^b=J "-jLjSDI 

. jjj, £yz L^JI jj| JjLa-iJj 1 L^Hje-lIj 1 1 ^ 1 ^"^jl'a . 4jjJ 

(jL^ (jlj , , U j , ,, , II ^jL^i! w flS5 V <_3jL«JJ ^ j-» La ■ ■■ 4 i 1 1 r-i (jl =L>.jJ (^l 
(Ji**( < til La lj»u£j . L^-ui^Lu (jl tiJJ!i (j-a (J^lj i Lt-Lgrv L^j Ja_ijt_i (^y^-l i Ld rt 
CjLlIII jj Oi^oJI (jL>. JLaJj i LJLJ 1 (_LJ 1 aJj . £LLlSj>JI J-a^l I 
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ao) van II 



t4 1 A <i" p j I c i_«_a».l_jJI jjjJL < uij ( _ 7 £LI 3 njl i nil cjIjIjVIj i3 i . ..-»JI 

jJl2_i (_gjJI p I » tl ipl«JI (-J -2jj (jl Ij-iljl lil SLpJI 0afi-«J (jl p (j & <1 JJ 

^ (jLcujl JSLIj . ijuL^j^l 3_ajJ»J t qJ i j LuL^ijJ Uic 

p 1 1, •> *~) jjj 4jljjJI tfJLA (jl j^c ' J i2u ■ "1 1 JlcI 4-kjjJI (j-o 4 La i il3 

A3 <3 T a l? J - a ' J i Jjj-sjlJI o - ^*"^ o-"^' j*-ui I VI i«Lb J^>- 

pJLuJLi p j " 2 J J-C I j la '■»! a»j isULiajj (J^^-^'j p;^l| (J^. JiaL>J,l pijtll 
SjLjJL>- SjjjlIIj i3_jjji_a 3J| p^jjul (j-tj Coj <j^ »l aUtl liillji . » I a U 1 1 j 
i3j|jaj| J-ut ij_JujJI 4jj/JLcjt» ( _ ;r A 3JVI dJJj i LgJI n »"i < nl (jjJUjcj p^-il I j-ila 
^j^* Jl (J_a^,j 4 L^_i£ j-j_>JI <L>.j 4_j_a_uJ p j ' a * 1 4_r»ol cflt-o* «Cj1_Lij>JI 4_i_ujJL& 

(j^o i_3j_ik jls i—iJJJiLa . LgJU (^LjuJ^UI j_jj_JoJI =l>- ^Jl i nj3 (jr^- j-* - ^ 

j Laj. I jjfc JLx-a 3_2_>JI 3_i£.jjJI <-3Jl#j (2j^3-jJI (_p3^c ^1 4jL£ J^Li. 

^L^ 

i^jLaJI JL>.Ll3 i,_jj^jJI j flUll (^1 i^jj-uutJI (_LaLlII (^1 CjL*L>>jIj 

4.51a. 4jI iSLpJI ^j-u±m ( _ ;r Lc 4JlLa-i V jl 4JlLa-i (jl ( _ ;r 3 jjs. '"JJ- 5 

<LuLijuVI 3_alj£L!l (jL (j5 i k-^tj i^LjjJI L$ajLi£j 3 al ■ jj-ujJj i<d-mLm 
4_jLa I j c jJL JjLajj i L^j (jLijuVI j-u-2j pJ (lA^J ' W c^ 1 " * ^ i." 1 1 njt 

.4_a_L^_J1 ' aLt^ajg ^1 ■ La * * 
oLjoVI JjjiTi (J^. t_gj mijH ^ai>J,l jlj^Vl p ^ i iij (jl (^ J-;^ J-aVlj 
icLcLiS (j£. 4jjLcojVIj i^-j^ uiUllj (j}^L>.V!j p j S 1 1 ( _ ;t j>.jJj t uJI ^ aUII 

Ltjjt*. Lulj i jl^jJI 3jjLla l-J l^"jj lifljjJLl V ^LilaVI jjIj j^>-LiJI J^jlILs 

(jl j^jGiia , ■ Uj ' ^ 1 1 ^JJ (Jj^j Lij < A Ijl Lul j^jCu (jl LLlLc (ji-clj jljit^ 
Lx-ll ^jLjJI 0jLa_jl (j-aj-J 3JjLtA (jlj i LlL>.1 J JJ-JI 

(Jj . 3jLc (JL2j I aS p j flail 4jjLc O i njt i—Sjjjla jjk La^ pJL«JI . 4JLI/L3 3JjLa^s 
olj &l La llj jj_a^/lj Cj^Ij^>JI I a 1 (j^J-j p_L«Jlj it—iLSj^l 4jjLc 

La ^ La 1 ul aj jj>.Vl I j I j ■ J . aj (j! JjLajj iCjL*L>>jVIj Cjlj^jctllj 

3j^ ui itl LLLul (jS>-I i4l^SxuJ>l JjLaaJI t_jL2jjl J-JJJ (_^J-II njuljill 4j j a 1 nj 

j ui 1 I I j_;Laj>. jLCjjl SjLs. ^jj i4jL;LiLaJI i_ijjjILi I Tiri" (jc j_iajd)l 
I j 1 S[ — i i(jV J " 1 nVI =La_uj Ijjl ( _ ;r ik djaUtl LLLul^ (jlj i3jl>.Ij 1 " 1 1 j • * a 
5j_SLoJLl 3JVI t(jl 1 ujVI 3 jj 1 n't u-tlj 1 L^I 1 a seJ (jl e-ocJ ^^Jl Cj^IjjJI 
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^Jl£. (j-a Ljfiij Ju9 .(jL_oj^M j-LaJ ^ (j-a t LLaoll j( ^_L»_4_i ^Lr I II tl (j£. 

(j-Lc j^La ,jJiL£ ,j_a u^ijJLa niitj ^ jilij <jf jjl ^jjij-UaJI <j_«J3 ^LkUl 

ji£^l 3 , „|^t| uiXI JLs-l Sj_Lua2JI 3JUjJI (^3 (J-ujiL V jjSLiill 

!_gj j II «.L£j_)l j J a «H j^>>J ^jj-II O^lSLjJ,! ,j-o L$j| . I ~'j Lg£ ^yfl LaL$jl 
(j_a lj-_jjl^ .3Jlj>.Ij J)l La * iJ3 _3 4LlJIj (jL-uj^/lj 4_jt_j_LLaJI ^-s^- 

oLjoLl La p I c 3j j 1 n a (_j_3 j_La_Lll J_t£.J . La (_glj (j£. ^ JJ«~ tl J-i^. jJlsJI 

.4_iIJJL l^j'" jj . ^".tl jj-a JU t_£lJ JJLl a La I . LLaLal (jSLl p-1 LlA (j-aj 

<LluIoI ^Jb Laj pl*J1 d d ' a * cLluH/I «Lt3 La jl (Jj i ( _^a^s_a pJL. * iLlSLi (j-u^ 

(Ji* JLaj .pJL. p^Lc (jr^ (J^-**'^^ cQLaj>> ijr 3 4_j| JLu .pljLjl ^ljjLu 

(jLix. (j-a LTV ~ ' La J^Li. (j-a (^,31 jjl lJljlZuIJj .4-ul jJI «UjiljjiI 

t—sLSLJI I JJt J-lmj q\ J-fJ^ (J-a^/lj . (^Lcajl jjfc Laj ^ n Ir jjfc La (j-u 
4-«SL»-] L^jJ^JI aI Jiitii-ul (J_aa- .4_ujjlII £LuLcaj^/l 4jnUtl 4_uSLU Lclji 
f_y£ p£LxjJlj JajIaitjJI al^mVI J^Li- (j-a (jjj uuJIj JlsJ jJI (jj-aJI 

jl Ji^j LuJljI (j-u ^ jjl * iLSLJI j| . 4jj ui ill 4_o* ^^lII cL_uJlI^JI pJL. 5^ j 1 11 a 

«LaL>o1 (j_a 4_U5_A| ^J^l (_j-A ^ oWtl a Jl2uJI fiLcj-*_o ji ^jLoU ^^L?e_) 

jl c-^tiJ 4_JLim 4_p.LJI (j^ii .^jjs-^I «LaljL4l i_uL>. (jJI sQ^-jj 
jj^-uLall (_Lc JLi^LlIlj iSjill Jjj .3^1 < 1 .illj 3jj_>JIj ,p aI A"ll ^Jj lajjiJi,! 
CjLULiiill i iijUl «L>-L>JI ^1 j j i"i_t Jj ijaLiJI jjc jja-ljHJ! (j-uiJ ^ 4_uLcaJ^I 
.4j^jL>. Q^a.^Jj^LiJI e.\ nUILa 1 all tfL>«j^l I j 1 SjLclj 4 j n Utl 

jj 2j ' j LaJLt^. 3j-uSLJI 3j-uSLJl jl i imVI CjLal a**( ifrl jlj-jl (j-a IjJLJj-l jl c_t^t-l 
p j 0 I c lj La *j * jl p ^-j 1 c j . L^ejLu jj'-j ' aa «j i.^^ itlj 4_*_uljjJI ^Jjl i n a 
p a^j-^j> pi a-uJaJj ip^jlj^a-Laj pjtjLCa! ^ j 1 aJ (jl Ijjljl I il 4jjLcoj'^Li 

cjI_LjLS_II (JiLa cjL*Ji"j_>J,lj cjLaLfliJLa 2jj , ^..tl sLpJI ^ j i n t ( _ ;r a LU^p. 

I ^ C , ,.l ^ . ( j J uiJ pj La L^-jLljv iJ7 J^ j\j <i" 1 all *^t^**> ■ V .^jj^^I 4_tj>JI 
( _ ;r ^.LaJL>.VI p 1 n->JI f_y£ LK JLajjj ^aJLy (jl pl«JI 2 c I Laj ■ JJ . ( _ ;r Li.ljJI 
(jl uijVI 3LoJ jj^I (j-Lt-a Ol j 4^>Lc j^ol I (jjL^j^l (^j mi j II (^Lfllll 
j ' a . j * (j_SLJj J^*-t-i (jl Lojv I jl ■ ga * i ^Laj 1 * i>j-A^>*j fiCLat-LxLa (J^, ■ La al >i I 
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6q> van II 



.(JLs-jVI 4 ~i j j ( _ ;r lJI (_^ajl_c. L«_Lu ' • j -1 all LiLjuI £3j 

1 gfej (j ^jJj_j_JI jainJI CjLLSijSLo j^lil Lii-jl (_gj-JI L<-iLj£ j-A I JL& 
LjjLSlj icLcj-uaj^J (^yi 1983 ^Lc 4jL«J Cjljjc-La £yi J-^> La p ^ * " I 'J ' a> J 

tfLcSj i"i t ill (_£ jJI ' *j*»tl Jl^>J| (J Jjlj La ^11 (Jj^JI I J-A ^Lajjtl (jjs I— 3jL aj 



I J 



4 ill ^ i h$ 

5jj_j)> 4_jL_j ^j_jJ1 <Lj_S ^jauaJ Lj^. jjluu! 1 ^Lfu 

L_(J JJ ' (J t L^J i I Lea3 3j LlC ^jj-AJ « 4_LC l_Lt-£3 

4-S-ui-2 Lc j_i i La S C<-t-a-J SjLulJI £JLA (2>^J 
jVI (jjJLs i4\\t>\a I tiaj| L^jI Jj i^LuiUI 

(J£^ 1_AjJuJ_o J_i 1 jUj jJia_i 4_^>.j <L*jj ttfLjjCLi uaJi 

(JS -S-Jj^j cjjl>.I Sj^Li!! ojla (jl j-sljJ! .4_ujJL! 
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4lx-iVl (jl -^Jjj 'cJ^ 3 (3-° LaLjjL^. *Li£.La_L>.l cjIj_uJu (j- 3 (j i ** I oj^j 

. 4la£l_i mi ill ^tjjLj lJ £ J-±i*-> p *a c ' Jj-«-> (3-ul j-JI 3-jJVI) 
4jj mi i II ^tjjLi jj-a t jj J ? mi» II ^jj-ill 4jr ^ Lui «Cream» 1 2IU * 

LaJ_i£- jujLlII (_)_La La ^LcujLj d j i ui £J^>J Lul i^Lc 4 i m-> LgJaia 

uiXI (jSLI i LaLaj S jujl>. Luj> ^Ir j»Lc 3 ... a->. j_La *uii£. ^la 

gL^>. 3-1^ Jill Sj^axll (jj^9 'tlhjj untll_g JL>.l^aJI ^jj-iLJI ^3 p Ij J '^1 Q^**' i u 
(j-j-JI CjLcLajjVI , I *l ' » La a (jH-ll CiLal i .ill flLLLaj&a f-f_y-£j La-iij 

LoLa i L&L&la ^,-UI j_uijiill ^j^a i L&L>.jJ=_L-ul ^oLdl i L&LcL^s j 

jo-J 'J-«-i (j-LjLmJI (j_a i sVTj CjLLa . l_Lu Le-Uslj ^jl i iul\ ^\ ijLjoVI Lajlj) 

.^LaVl (^Jl 31a j-U 3Ja}LLjVI vlijooj iJ)jJL>JI p U I'.j . ^ ^ aLaii 

ijr 5 j Iklll LLa_*_it La lj)l till!} t csj jj i L^-uiAj ijr a_uj m£J-*3 Lo^aJ^ajS^iJ I 

• i £ II * j '*» ipx.jJI 4_ul j SjL>.lj Sjjlj) 

.4^>UJI 3.1^1 Sj£^JI-I 
. L^^jUaJI ^jiU-II-2 
.^«IL>J,I Ltjl mm 1 1-3 
( _ ;r 3 (j'ntj Lt^lj S^SLaJI Citi i^ilj SjjI jJI daTi^lj 4_lLsj>JI La I jLa 

c^jK lil (>SLIj 4Ja}L>. Sjujl^. jLSLa? JuJp (j I r dJJj jl^Lj/ ij_aJl>J,l 

U-& 4^jj(II (jLa I 3 ijk.ll £jLcui)l 3blj ipiejiaJI dJj^J.1 ^Jt LL^-jJaJiSLlII 
.(j-Lclj JjiiSl *ljbL (j-Slu tiJj^J.1 dili idJj^>J.I I jut JaSj 

ulojls i4jl3LLII 3^j » a 1 1 (jLcaj^l (jljHi.1 J Jijlaj i4_uj/ i_sVT (j-ai 

j<u iSjLjSLII ^Ijlo-Li £ LjJLc Sj^a J jjiil I jut (ji>- (<u i julj-u iQoSLILi i4jLiSLi 
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cL?UI ft. in Vntg O-LpgJgjjJI Sjgi)l (jjs (jgjjiiaJIg aj?I<jJI (jjHJI 



(Jjl (gj-j-Lja-C.) (jjU^/l £>ji-l Lojii^. j (jjusLaJI (JJ-2JI Jui/I 5j a a 
jjLstlj ^qJ 4jL%.j-a J * ? tl jj-* ^JJj' lJ - *-^ ^ -4-<s i^-^L- 1 ^ 3 ^l-L^La 

i_ijSLI! ^Lijl I jj a 'LLs.j.a o^i j* '500 sLuj/ J-lS Lj_oJuj/ (jljj^. i_iJi 

. ^ ^jJI ( _ ;r 3 (j! 1 000 jjfc Jjfc j_a ^ojSj ^1 Cil m" i nil i aj.QxLa 
J JL«-a ^Lc J'C (_gjl jj i_tjSLII j-<Iu J J-«-a ( _ ;r 3 ^jl i iilXI ^LajjVI (j! i Lis* 
LeLjjjl J a scj Jljj V Jjud! (j! 3-3>J>-U <j-a JJJ^J' ^L^j^l <_3Lii^£l 
j Mif 3 i .i a-*. J£ 3j_a 3jaUII Cj^L>J,!j CjVLSI! JJLC t-ji£.\ LtajJ ti^p. i ! .sLs- 

.3-aj-2itl JjjJI LaLc 

4 <j iU 3j_o.^/l <j-U^L\tl j»! J^Li- i— Sj^. La ^1 «(j M'j'^jSLjj)) (Jj-ij 
SJjU^s SJl* ^1 J}L>. ' a La SJLiaj QjLaj (ji (jSLaj V i<LpJI djLuLCtl 

. ni it! ^ n r-»J1 £LJjLj <JI ^ola 

^jjini ^cJ ^^yJ-Il 4jjjJL 1950 ^Lc ^\^>- Jl^-uiXI (^1 jjo_u-aa£LJ1 (J^-O jc3 
ClLjl j i II (j_a i_a^1_li.Vlj JJljL<JI sLajLa ^Ij-i5 £ii>^9 Ly- =>0 O"^ Jt!^- 0 W 
^ j i r-t I JuLt ' Jj 2 * 1 1 3j-pe_a Sj-u^ <Lcj-*_u_lJ 4 4_laJL*_a j-lC CjLuiSLij tClLa^ LtXlJ 
^J_Lt-£i^o ^jl i n"ill d)L>.^_a ^IjJ (j-a ' a 23 tjj^t-i w jJj^aa-Laa£Lt1 
SjJLtl Sjijlj_lil (J-lLxjJI Cjlj.il (jjs Oj^lC J-^^^W i3-3j-«-U 

^^.3 cLcj i ii tl CjVj_«_a '"■ » *"jl l_J^>. La_i^ (jiajsLiJI (jj^JI 4j^lj_aj J-^°J 
..5L3jjlU o'" Ui^W (j "J ' " 'J-3 JLa .SJLaijLa 4j*.jJ (^Jl 5L3j-«II (jlc- Jj-^ajJI 
. . (j! (jr^- (J^ J ■ ^»tl 4jl! ^1 (Jjill I J-fli =L«j>.jj (jSLI «3ji!l ( _ ;r fl> . . 

Lij>.^J jjSjll I dJj^tA (jyiJt » a 1 1 ^jl i n"iU Jj . ^-»* II a ij_uJuJI ( _ ;r fl> . 

^j^a^JJ CjiaHjl (_ylll dit j_uj(jJI £j j"'? j taa. ! ,jSLI ij_ujuJ! ^jl i iu ( _ T 1» : J (JjLgJ! 
Sl_j_>JI jjLi^-i ^jji \jij-x\\ (Jjj.j.a (jlj^S 4j*_uj sLp-jJ^uJI S^jjiil j^j ( _ ;r 3 
4_j_CjLj_aj d ♦ duJL>. t t j : jj i 1 !!*!! (jjJLJI ijr 5 ijr iLl]l ' d ' a III jj- 0 Ujj 

(jl J_! t L^£aj_>J (ji 3_3jJl_I.I CjI i .i < .ijll f-J-uJ Jjlj ^«Jj « -^—ijt-i 
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(J^-aj 1 JlSLa ((cilia- I 1 ijr 3 Jl)jL^t_i Ljjl ^_a (jLa 4i_iLl^>. »Lj lo VI j-iilu 



_}j^?e_a (j-ujJ L*_aHjfc_a i Vj_*_a Lt ^l s& j a V i I JUJL>. Lt-< C LTfc-a ^* i aj ^ji ^Jl 
«L_j_Uaj-aJl tfJLA . JLiJL>. £_a_l^s-a L_a_ilj ijj-^L?-^ Lut ^g j& j a £jja 3j»j£La 3j^_t-a 

LuLa iiiili £_oj i LLlcj i^i Ijljj (ji jjlj L^J i j jj j«J 2 Uj , „ ,tl 2 ^ U ; 1 1 

. JjlII £-a i a-jSgJI LuJjL*-a ( _ ;r 3 u-uiajl j-a jj (jLi (jjjjjs. LuL3 1 1 g 1 J a ■ pj La 

L$jl . I^Tu 3 i^-lujj ' l_Uaj| L^jSLI ^ t JaA9 ^ o < < ^ uLs ^3 j j i uJ 

^jU", , ,, . jjj |_^Ls [jlaJLaiJ LlL 33 jjjjjj Cjlj-a3 JSLZu JjjjJ 

S^olajJI 4_o* 3 t loJ1 Sj^illl aJJb 1 aj ' rt 3^ ' 3^ ^W-^* JJ"'*- 1 tj' 
CjIj^IlII ^j_a ^jl mi L^jl mi 4_o*^J^_uJ1 Sj^illl p] . L$_a^L>.lj Lgjlj^re-Laj 

3l_jj>. 4 _ ? JI 3j_>JI jj-a l"' L^jl • jLjjL^tlll 1 ' ajj t<LilSaJI d j 0 1 ■> Tl 

L^_ij_ljL«_j ' a al J-XJJ i2_a^jLa j^c CjIj_l«ILi p JJ-^I JJJ 1 jlj^^l (j-a jj^j^La 
1 LoLuj 1 LuLi^j LuLo. (jjLa^J ^1 2_ajLaJ| CjIj-JuJI J 1 aj LaJLlcj '*J-° (Jj^ 
1 ^ L»-j-AJ ( a ■ ga «J L_a^_t_uj . 4_j J-lLoTlI I CjLs^LaJI ^lajHj a_i_u L^-jLa i LujIjjj 

1 a ^■ < ^**' < i_a^j_u cLo-^J^-LjJ 1 Sj^ilJI 1 aj 1 rt ^jt • iJ3 _iL\11 ^L"LdI I i ^ r a> 3Jlj>J! ^jLa 
iSj_LiLi! CjLal ui^Vlj xJtZK * II Cj^Ij^>JI (j^s w j~ 2 V 4_JljILa (j-C. 
,j< 1 11 J ^jdl 2JU. jJK M^l 43l jj 5. j,, nib jjLuijV' o\ "^r^ '^jJLa-~inU 
i(jLj jij ^1 J^o-jJI ^1 \j La 1 a a-j aj i iu JlSj I , ,,A 1 JLa_J iLj^Ijla Ijij 
4_l>.^Jj t l ; J I Sjjiil 4 Jul 1 ntl Cjljjc-LLI tfL>>j Jj-aJI ' ^*J a .... I JlSLflij tiJu pu 

jjj ijr a c_ajJu 4_t_*Iot 

i^^_jJI j-_jJuj ^jl i n t^M 3l_j_>J cLu_oL_oVI 4_u_oAlIlj 4_La_jJa^JI t ul^j>JI (j\ 

i_5^j_uj t(^ca!t3-l Ji^ *j J La >■ II i ^ r u3Ltl j^palj-at jjl^La 4 1 JLc j^l j-jjuj L_3^_t_uj 

SjjiiJLa i2j^pj| s I r^r S?l (jjjj idJL^jV jl 2JjjL>J La! LjLj! cjjII j^>-jj 
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cL?UI ft. in Vntg O-LpgJgjjJI Sjgi)l (jjs (jgjjiiaJIg aj?I<jJI (jjHJI 



VI 4-C.ljj p_L«J £jj_<^J! jjJagJI J i^iii; lilhj ij_«j<J! SJUoV 

4_i^ ^paj • uj ^jJl j l^aII (j-a Les genes CjLu_>J1j Heredite 

^3_j_L^t_jJ1 » LjJL>. (jj-o-t-u-i \-a jt /c^tHJl fiL2jj-Laj A^-cfcJb lJ^ 4 Lj^ J^Jj-i 

4-la-jJJ 1 jujl^j J/CL^LJI j-ai j-Aj « Ectogenetical <_ ;r _t_j_>J1 

5_»_aL?tj c-JaJI 4_jK ^ 9. LjJjlJI ,jl 4 Jlilll (J-u . (J^. j^jj «Genes oLU»JI» 

(J JJ' 1 A (( ^H-^ 3 " 1— (-£5-^-3 »> 1 J-*-4-?e-l (J I LiujL>. 1 LLilLtaj 1 (( _}jJ_(2J Llj_o » 

j_A jJ j_j_jJ 1 «L_p-l_tJ1 jj-* VLjlS 1jL>.1j L^Jj^>" I 1 (j * A Ij uUJ 4^_iiliit_a 

. 3J ^-oj 3J L*j3 Cj Lu l£Lo Lj (jj-J-tJ 1 Jl>. S_o 1 Leu * 

jq_i_o 1 L^j-I I 1 ^3 j ^ r lJ 1 cj Lij L£L! 1 (J^. 1 j_SlL> lj 4 a « cj l~u^>* » 

^Vj_A ^-^Ij t^jl Jj^J S^-l^ p i n^.^ Ju-ut (J-*j'j ^tl ^^iit-o ^jj-Aj ip_i-uVI 

ijX\ ^j^" ■ aJ jl DNA CjLljjj>. SjLcl ijJaLicji (J^. La ~ 

i^MjJ hi 4J 

• j^y^jjJl jj-*^! (Jj^-J d_ajLu3 j_ul_»_a (3^J (1>^J i4_o^ ^J-jJ1 *—)j->J1 



4«Li_<Ctrt_a ^.^Lua-i ' fl ((CjI_Lj_>J1 <L<_u J-Ltt.)) JL^t-a jjL^ lLUj ^-^J 
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tjjVI ^Ja i all <_Lc ^ i u-Aj taj (_gjJI 

SjljJUl jiitljj 4l«Iir>J,l jLiVI <j-u oj^JJ 1 " lS 1 -^' <j-° l£LH 

(jjSLj (ji ^1 a « xl I j jJi3 ijLtai.! (j-a j-aVl 'Lj^Lc i_£ J ta '_' LI IjJajj 

(J^>« JJ^J 4_j_jl_tia_3 (J_aL*_a ijr 5 £^$-^1 IjLA jj-a cH"^ CJ^t_JI ^1^3*1 
. 4_<tSLx_aj Sj_jJ_Ju "LjLSjJ d » i<iL>. SJjjtla £ LLu (jr^ J' iiilfa j 1 nj"n LaJ_t£. 

(j^o 4_jJ! ^Ll»_i La ^Usjj i_iLjSLI! J^^Li. (j-o i^jLil! 4 1 11 nlj La^ j_oV! 

i Lfcjjuita (JjJlLulIU ^jL-ujI ' tLOJ ^jL) j-aVI w flj ' 1 Jl9 ^Jj al 0**' &lj J ' a 4_a£L>. 
Q^JLJI ^jl 1 u ll £_ual^j_Jlj ^a_Aj-JI jj-a (^j-a^LuJLl ^jjJLI IjLA ^J-aQj 

2_JljljJlj j_ujuJlj £-j JjVI j 1 a£ ' fljSoJI (jlf ^J^S (j-o oiW"^' Lr^ 

Cjj^l <tKio J^-<SiJ ((OLLoJI j>taj» ^jjJaj^s (ji (j ^-n jt l J-SifJJ 
(_yjLtajj.il I sLo.^/1 ^oJLkJ 4jjJaj <_ u 1 n 1 (jjijJI (jjs 5JjjJa Luj-^ 

3 1 il , „ Mutation 3j_oJa ^Lj «(jjJLt)) 3jjJaj w ■ a " .((^jJLt U5^" 
jls (cj!*L*JLsVI) S-j^jLiiJ! olj alal! (jSDj S'j ( .1 CjjL^ «Genes cjI_Lj_>JI » 

(_Lc A "1 ■> ~w CjjLu/J i^KlgU alaJI j Laj. Cr^ '-■ '.' 1 ""' 

» (_JJU>.I 4jjJ Lll (j\ (jloj" (i ( I j (j K I nil LHjLj IjJLC ^yzj'i} (I 

j<sJ La «4jjjla 4_Lij>.)) (jLa I jSLaj i4jLuI JLs. I ^1 L^ialj Jl^ cbLa «d jj» U 

(_Lj_>JI ,j_a j^i-T J n~ i* L^jLa njlj^/l (_Lt3 Iflj-*. L^j SLaj ^1 jJj 

3j_ZuLla ^g^j" 1 ,1 L^jLa S'Cl^j a «Gene <j^>>J! 3_ujJI» (jiuL^ I jlj .^LUI 

<— iLiaj ^Li Ijl J <" ( nl LgLaL>J ^ la «" La-ilj 4^ 1^ a «4_uj>JI » (jSj j«J I jl (jSLIj 
I JU>. Sj—lIl^ jJL-l^. 1 ^jj-I! 2j S ^jl J^- 4 - 1 ((^Lu^JIb i> JLA (jLb i -ij-^II (^palj-aL) 

4_ll_t-a^/l £JLt£, p^l A"." dt^J ijr 3 -ij-^II ( _palj-ai jj-* lP^J- 4 - 1 L^i-aL>. ( )l_t-aj (jy^* 

Jl>.Ij ijr II 5j *" i LlA L^HL>.j 1 ^qj"." «4_Lj_>JI » (jt i ^ r Jt_j_Jaj . 4jLiJt_] ^Ji^jj 
CjjJll ( _ ;r ^ 4_LjI_SJI « 4_Lj_>J I » O j j 1 n" ?CjJL>. I jLa ■ ta 3. ^1 I] . ^1 j Sj 1 ■■ a j^>-l 
L^>.l_t-a Cj jja (.Mi nl Ij ta3» ^J^VI «4_uj>JI » ^^r 1 -" w >lj j u)l lXI 

C^-lLi^slj i^_<j/Ij jLaJ (."i j j 1 n "t I I 3. j ( _ ;r 3 L^jj Jj La SjHi (^yi I 1 ajl 
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cL?UI ft. in Vntg O-LpgJgjjJI Sjgi)l (jjs ,jgjj£iaJlg AjslgJI (JjHJI 



((^jjJl-A)) 4jjJaj ' ' ' aSsJZ .... 1 J^SLaj 3 JU Ji£. (J Lo* t J-^. 4>^JI j^palj-aLl jjjj-uSLJI 
«4_Ljj>J1 » jlj-ua t 3^5"^ jLh* 3 ' C?"^ *lljLLJ1 Sj^LalLLI «4_Lj_>J! » ^jLs 

c(_Lj_«_a LI (_Lxiu LjjSLIj nj-uLJI 4j>-j (jr^ ^ J 1 ^ ^jj ^J"*" IjufcJ SJjLlJI 

. 3j_u£ (JLi^-l J-i£. jlj-UsVI j i"i"i m LaJUX. (J_lL&1J! ^1 
La LiJLc. p4J^/ liilj ijj 1 -»"tt ! jut p j'a (jj,LlJ! <_ ilr I (jlr j j 1 mil <j-oj 
i^sej I i 1 11 tj 1 L.lLr>.| p-& (Iftjl i-aJLl (jV i Vj^3 j^l jj 1 a II (j! d 'Jj 
»l <i I r w j~ j| (_d_!jj 4j*_luj i4-Jj|j 1 .1 a^UI 3_<ij3 (JVju 1 .iVI I j-A Ji-«i 

ol (j-oj-H jCLaJLl j)j .^tl jjf : l_A_}LA_o 4jJaL>. cL*_uj ijr II ^jjij-u^ ^Lo*! 

(jjiLS lj j 1 nC JJljJ il JLsJj J^^J- iiJU*J i^j-!l jj laJI (jl_Ju 4jLJu i^lu 

. <GLuIj jLajJI 



Lj^>.^J^_LSLj ^Ijl^, (^jJs I j a. Ij a I (j^- 4 - 1 ^^tP-^^tJ- 3 ^J3^ p-JLtJ1 

iij j j £ «L>.jJLj c\_o*^J^_laJ1 <13j-*_U < " «jj laj (jl Jju LilJjj i L^ljlj_lL>j SjJa^. 

'^Jj 5Ll>JI ^ .uS 1 j ' J"'"''jj ^j* LuLsLol ijr a ^_u-al ( > ^>. 

j^jj^Lj Ljj-cl i ii "i JL3 ^jLxj ^jH23 «Lo-^/l jol^. Sj_u^ ^jLxs. «L<uj 
I '...Ail 4_jJ|j L-LiSLa? ^Ij Aaj ui ill Luji-Vj LLmAja 4jjl3|j ji^l SjJij 
(jl liJ^ "( ui a p J At ( j JJ L_ol^ lLLJ j ^A ' i jjis ii_dj^tH_aj w JJ J ^ " * ^ ? 

d ... a i ^L>ij jl ^jl i .1 i*^l i>L>o 4j3 _jj^itlLll ^jL-ojVI (j-* ci^- 1 

t_3JUjj t jj J ? uijJIj JL>.I ^11 ^jj-^JI (J3^i ' " (jr^^ ^ItP* 3^5^-*^' ^J3-^ d\ 

. a II t-a-LaJ (_,-Ilj njL^jVI ,jJalj_i I fl-ui£ ^1 (jjl L^aljUti Juc 
jLjj^l 'j ^ 1 1 1 ajlSLtl . «Gl j ^ J^*-^' (j'-^^-' lS^i^I 

pUII ^ j . aJ (jLvujVI Q5^Lj i_gj-Jt p tall I Jjiit'lt ^j^jJI i_4j^pJI (j^. 

till j£j njLvaj^l ( _ ;r 3 (jj jJI »l n Ult 3 JaljUo Sjijls ( _ ;t ^.^Jj t l ; JI jj*C A"tl j 

^j^, i A .^.Ctl 4_lLj^, ^Ij-i ^jl uuVL (jj j i (j-^- 4 d A , ,.\l Alt 

4jjJaj j-jSLflj cLjjjJa ^1 Jl^-"i t ui aJJb 4_L>.^J^_LiJI SjjiiJI jUijjljj .4_tJal 

^J-jl i n U (Jjl—LlJ i4_j_LaLxJI 4_j_A_ i _alAJI j jS> dj 1 1 4_5_jjJa ( 2>^. 1 ^tiej i i&Luii£ 

J_*3X. ^ji ^Jj . i ' II cQjJl>. cUxjjJaJI i>JLA CujlJj t^j i\ ... **^l jJL^JLL . a 
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Ji^>-^_3 i4_j_uj^?tll]1 la III j-iSLoIlJI 4JLjJaJ Lst_j_u3^3 (IhdJIJ^ 
<L>-^j Sj^jILa i " 1 1 la a. ^1 a (j-o (J^Jj'- 5 'OJLh!-^' ^J-^ J-°' jj^"^ 

Sj^-oJ Ijj i aJ £-uajj , jjU'll Cjj ju>. 4-loj£ ^J-^' jJI (j^jlj'-i (j^J i^Lc 

~l • la 'I ,>e inli^i V 

CjJljo La i j-o-iU 4_LoLd! 4^LtaJI j-jjj Lgjl i(JLua «SMj ^jLLusLLloJIj 

. L$J j j u 1 1 (jSL<u V jLiT (j-a Jjj- 0 

i^La_i_i 4_lj>J! SjLU jlj-c I j 1 1 ii (j_o tjl i ii tVl 4_i (jSLx-i i_gjJ! (_£j-tLa 

tSjJLtjq (_£j^>« i CjLljjj>.j iCjl_Lu^j-J!j 4«LlL>J! 31 (_^Ia j_$j>. jjj 
t La ^jl o ifrl i h j i ii 3l_j_>J1 ^JLc ^Jj . >»a ^jt J.alL^Jt! jjjt^t-l 

<Lj_i JLi-^L-ljIjj Cj!j-jjuJ «L^_uj Lul <i I n"V jj ^jl i n i^M ^jt .dpi h-k] 

<l «-LiIaJI LjlLal i la '"■ — i 5>fiSLi jLua-^U O uaj «" - 1 2 ill (jl i ■■ )VI 2 a I jt ^<t 
ifiUtj-iIaJI -j < a -» » LjjJaj d j^J** cj^l (3-^ tJ l)^- j - uJ '^ (L>^ w ' rt (jj-i 

.L^J VoJL, jL^yi 

CjJLaj La ^1 i aj| OjI^ ! J-A LuL£ CjLjLc (j-o *Luj»jjj 4-jLc. (jLfl [jjt (j-oj 

w ^ ? ,ji JUu 4juCbc_aj (JlUjL^JI ^jL-oJ^U 4-UOU-Ilj 5_jJLjLiJ1 

i _ J3 _n_J t cjL?c_j^1 (jj-^>- tl)L*-u_i^1 ud^_L_u tiJJj^£j i«L^_uaJ1 ^ ~>-" (JjL_ax aJlSj 

(j^Jtx ^j-^ ~>- ((^j_Lj_>J1 j_cu_J1j » u_)L>»j^/1 (_JjL_o^j tfLalaj-U Cj 1 ! lIHj 

l_JJ>. jJ J-tSu jl 4_^>. jJ^_uJ1 l_JJ>. ij? _4_<_uJ La ^1 JLlI fJyA jJb L*JJ!i J-LCJ 

.*Lo.Vl 
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La (J^>« ^Jj La ' Sj—^aLtJJ LLoLt ijr 3 tixjJ_>J! 
(J^>*J «4_o*^J jjS^JIj Sj^Itll » 4 Ac Jjlla ' 

5j I ' a a. c ^»-t-J ^^j-S 4_jjJL>. Cj1j-l»j jj-* *0 J^r" ' " La 

(jL) 4 i j o a (j ^ a i 'OLp- (jjijj/Ij (jL^u'^! 

J^_, La 5j I lia-a. » L^_iLj 3j>j-Cj_U 5jI — 1 1 lLLLj 
Jju La Cj L<.<C<Je-« .Sj i n" i u « 2 c I * i a 1 1 
. Socieles post-industrielles 
^-Jj^i U^-* j- ^ t- t -' C J 1 ' all 2 * 4j1 JU V j-aVlj 

jj j La (j-^lj il* J 1 i-iaJI SjjAJI j i a c 

.4_JUr,i?jJI 

0 , ,. , 4^ jo-l J.C. Benald^-LJ! ^1 ^^JjJSoJI j 
tji_iLl£ i_Ljs.L^aj ((Science of science p I < 11 ^ 1 r » 
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cjlj^Iaj L^ialjj njL^ij^LI 4jjLL! SLl^J! (j^uj/i Ij-La3 4ijLt (jLi 

Cj!j_jJLL!! i 'I I " (jl J j cul\ (ji^. (jia^eJ Lxjs i Lo-jjj <V*i t Ij jal«JI 
4_i£,Lu-£iJ1 Sj^ooJI jLLal cl^fcjLu ijr 5 jjL^tHj J_iJl>. t_ti£^a ^Lat LU-L^aj (Jlilj^LaaJlj 
(^3-3 JjLLa-i 3j_iJL>. p j frLtLa jj-* J La-j ' " La ^—^ri-*- 1 ^W-**' 1 j . * * ^Jj 

: i i fl ^11 5 j$«JI dJ$e 

■ " I J >lc I J (^Ij^s. J_La <Lxc.LLL.aJ I CjjJj 

J-c-jlj CjW! (j^o ^ la * a jl CjW! JLa-" i ul Lg-a!jj3j ij_u£LI! w c I I LraJI 
^LLujlII 5La}LtajV! OuL£ (<u ■ La Lfcj_u-u ^LCa.ij I j La j i a (^lc 3±aL«JI JlJI 
^lojJ I j"^ rt j S rt j cLlcLll^iJI Sj^IiJI jLLsl ^_La_=»o Cj\ JLi (^y^-H Ll>.^^_(£Ll1 1 J ^Ult 

:j^_al SJlC (^yjs ^ 1 »JJ 3j_lJL>. 4_j_u L#jl£La 
.(^IjJ! "J j La "J isGLcjjIs^a i^Lij^lj (J-«-«-II (Jjl-J-"J (jr^ * 

.,jj2JI lilt t>U tjl i ujVI 4-iLSLa SjUJLaJ! ix^-LuVI ,_£a2JI ^ * 

(_gjJ! «4i«j^/!» ijLta jl i i<GLajJLaj ( _ ;t SuLojjj^/I ljuJ.1 * 

2J}U jJI (^31 jJI dJj^dl! ^yfl «Cybernetique 5_ulj j . ..II » ^ 

;_g j i a « 1 1 ^LlSLIL^ (J-«-»j (jl (jr-^' (J * *X1 (J J( -'iJl 4 j uij La JyjJa (jx. 

tixjjtj ((Computers)) S_u^pSJVI ol j . ..L>JI ,jjs oJL\!l (_Ll><JI JJS^: S-aJ^-a 

lJ7 s>. ^JjjSjlJI j j l eaJeHJIj n U tl (.~.T jtl ,_L^.!j_a ^} ^LljV! ^LtS La ^L^-tj-a 

i^A ^ft^La ***.t1j 

i^^ialt (t Tnlll U)U «mJ j MaSU« 

: JoLaj Cj^Lj ( _ ;r 3 Luaic-iSm ijjLjuVI 0j\ i aa.j 
I^jLjJI oj-SJI ^Llj^l 5Jjj_J.! . 4jj ut,}\ 4aLLaJ! • ^ < ->*» jj! ,y> 
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. 4_o*^J^_i£jiJ1 4j9l_LaJI jjLuaj £-^_$j?e_a / I jjL^tlj jj-l O^J^^'J 

(j-o j-l^l JjL»j i .1) (_£ j-!l :Chimitisation (_£jLftj5LI1 ^Qj^fl * 
2LJjVl j!^L! 

JaJI ^ Sjj^il 

. S_JaAjLuijSL!! CjLcLu-oJ! j^flj ^/^j". .i^UI .ilj-U (jjaj Syntheliques 
t JiaJJI pic oL>ol *L<jLj>J1 oL>oVl jil _>J-j£J1 j»JLajJ1 * 

:«4_o*^J^_u LlLLc ^3 

■ tjl uijVI 4-ulj^J! JjsI^jlII (jJx. j_uL1ILi \ x~ti * 

.j^sjJ! 2JLLI i±iL*j! j^aj * 
eWj-k o-* 1 pi ' "'tl g-^l jljI ^1 i^i^II J-oIj (_yj-II diLjiljjJI (_yl>- (Jj * 

SLpJI S^Lcl 2Jjbe-aj 4jLxjs Jjlj q\ i .i'iMJ SLpJI S^Lcl (jJljl • 4j»- i iuVI gjj 
La jl Freeying Program oJL>J! J-jj-jj ^JO-*-" o-^ 'l£>*~' *>° 1 1 

jJI . . . .«Ettinger» jjcujI j-oLij-oj <-2j-*j 

SjjliJI (J^-lj-a t^ 3 ^ ***< i nl (j-* 4_ujAjlJI «L^>.jJI (j-* 3jj_t-£lJ1 jJLij^V JU 

I * J d **' j-Jj l O~£J |I ' l *llj t_^jl-»JI ^jj-oll ijr 3 j taj i ■■**' i ^jy^JI ^-1 ^_j-jJ1 



Revolution Liologique 4m*$1$mmJI d J^nJI J*' J* 

Sj-uiILa ^Jjvlj-x c ^^>" 3-^5t^I ^J3-^l ^^-^ j-^- 4 - 1 L)' I '* (J-^ 

JjL»j joi^. jjtj .Biologie moleculaire 4_Lxjj^>JI SLpJI ^oi^. 4l>.j_a-l 
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1 ^oj-uj.} ^jJI ((^_o* ^o-u-aAJI) d fl-ilajJl »1 o lr CjLtcj t jj_a 4_ujj^>JI 
(jlJjLjjjjiJ! CjLsjI (j-aj 4-lL>. j i \ ^1 d 1^ 'Sj ' '■"•^ o^^" Cr^ ^iJrP^' 

Li! ^LJI ciijO. genes CjI_Lj_>JI Ij a .~..~,<\ ^jjJI SjIjjJI »l nlr CjLcjI ^ysj 
4_uj/Lj/V! SLpJI CjLJV iSLpJI pl^. jJtJjLj 3j_a Jj^J ir^j-^^ jj i u-flill 
. 4jiL>JI ClLajU U £L«j>.j3j JLailV iSJJJ ' a ^ Cr^LQ-iSLIl (jj-lLoJI <13jj(_a 

•.Biologie cellulaire 4jj_L>J! 3Ll^«JI p I r 3_L>.j_a 3_uLiJI 3JLvjJ,I-2 
Ltiajl J a i"m Jj 1 1 j i iLfl ' L^LiJI (Ji-1.5 CjLs^LkJI j ' -*■"' S3 V 

L^LiJI (j! dllj aajq I j i a « J L^LiJI jj-u CjLs^LtJI 4-uj/Lu/I d A , aja 

(J_}l_u JjjjJa j^)^ Q^* ' i I J i J ' * ^! t4.se < ii l^M ^JiJ.} « L*_ai?e_a » ^J*C uiJ 
dJLi . L^LiJI ^jJa i ■■ (_Lc lajJU Cj^ in' i nU I j' a j «"' (.^ill Cj\jLlm^\ 

LqZVjus. J^Li. Lj^L-JJI tj\-i jjjj ct^' SLSL>JU jl «iiij.jL>.VI» i>juk p (jl 

, -iVI , .V.VIj , L^LiJI (j^J i—S^Lo-VI 4jJT j j i """1 (_£jj(_)_ii> j_al (i 4_L<.aIL>J. I » 
JL^jJI • a-SI taj I 4_a2ail.l Mecanismes CjLJVIj njJ-U SJjjJaJI 4-jaljJI 
La^ 3_j^JL>JI Lj^-^I^LjJ! i3-cLill jL^>-j i^j^j^JIj 1 w u-qjJI 

Lj!>L>JI Ji-lj CjVI LajVI (^Ic- J 1 \' ^ Li* £'f.'ti '.Neuro Endocrinologie 
r9-xlaj "j i a » J ^-a I j i a » J »l i a£ VI cJ°2\ i aj| ^1 dJJj (_f JLtij (Jj 1 1 J Luj 

^LIjJ^J! jjjJa <>c L>UJI ^ 4JjLil! oljLi^LI ^1 f UaiJI Jxl^j 
Cybernetique 4liLu j jj . ..11 pi«J 3 j . n't 4-ulj j i ..tl CjLaiail! SjJi^j ^j23 ^^Jl 
5Ji ( _ 3 ill Hypophyse 4_oLaiIlj « Hypotalamus q uj aVI "j j 3 lijU^jj 
(_gjjiu(JI (jjLSLi! i^j-ilj j i ii II jajJajill (jLa dJJjJj « Ij" i n^jjVI jCjLa» sLijJa^j 
dy.^^W p > a 1 1 ^jJLlI pJLc CjL?e_it j^)^ p^Lill ^LjlII £^_La^JJ JSLilij 
La jl «<Lulj^JI iLxi/jJ^JI » 3jjj ( _ ;r A iLo-^Jo-iaJI Sjjiil 4jljIjJI 4L>.jJiI-4 

3 * 1 1 ^ji^aiJI ^^a-a-^JI Lo^^aJ^aJtS^j ^1 :D.N.Al_Lj>.^aJ^_tSu l^mni 

LgJ-SLl J 1 4_LJ». jJ^LjJ I SjJjJI (_U>.|j-a JlljL>.| 4l>.jJil i>JLA J-ji»3 ■ (j^? - 1 "^J^l 
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J^Li. 3 ii Mil's U 3_jjl>JI j ■LujjjJ! <~ I A'.tl 4j*-aj_i SjLcl LJ j-jjj 

. 4_o* jj ^^lI 1 Sjjli] 1 ^ J *- U1 ^ ' 

.cjLuLCJI ^\ jjI 3jIjjJI ^jJs j-jJj L*£ i !j_»i/Lui 

1 859 ^Lc ^ jls s.Llj.VI (o_L«J <iu ju»JI j i^ntl (j! j^jdb jjJl»- 
(corigine des especes ^JjjVl J_i^f» <LiL£ «(jjjjl.> j_!jLiij>> «Lj3 La J ir 
ju>.j^o Ijljjj JjI i-.Uf ? ^^ill sLojjVlj Evolution jj U'.tt 3_jj_taj «ua j»J^j 

Lj-SO (j-J-II ^1 J-I^M J I ill I .l"l ^1 OjL)'- 5 J^-"-"' '-'■!"** iSLpJI jO^-flJ 

jut Ij^-J ' U ' r <Lu3j_Ho CjLul£ (j_o L<JL>. (jlsjVl 

(_£J-JI tfLsoVI (jl (j-3Jjl-i J 1j itfLu-a ^Ja_u OJJL>. d La-j i * CjIj-ujlj ^c^IjJj 
q^jualall - I ala i a V I »jf i_sUtIjVI I JLla I j a£LseJ (jL^ CjIj-uuJI 4-l3 CjjL-u 
q\S 1 o K (j-jLS-J! (jl 3JaL<UI (J^. JuoZju ^ jJI «Laselection naturelle 

jJl J i ullI jlj I «K «olu Jajj-jJ 5 i < . ■ T t L_> lJlxCiII (jic Sjjlsj 3JaLJ jii£I 

^1 i n't j^i-VI jjfc 4_l3 c-^a-b j »e ^1 SLpJI jjLaJI J i n ill liil j isUjsJj 
3jI_j-C (^yjt 3j_UsL>JI SLl>JI ^lj-il (jl • (jiJj'-^ J-P*^ '*>^ ^ nK ij . «U 

(jljjSilj (jl 1 1 "j^j-II L^jjij L^Lj/ , ^ -ijk*' 4_oL2jjI 5ijLc SjljcjIJ 

^^.3 J a JLS ilh^Jlj'- 5 <j-^ ' a " - ~" ' " ^-^j' J -'- a ''^j-SjI sLAJLji ^l^jl (j-a 
1859 j»Lc (jl jl j"r Li (((jjtjxtaJI g I ala i ujLitiiV! 5_lL*c. 3 jiij^ ^1 i eajj 

, , U , , a 1 1 j 4J Lj-ij ui c-Lje-b (jjL^ (J£ (jl ^.usjl (_g jJI 3j|j^II jai^, j»Lc. jjL^ 
d j I n < t cL^_lj_j jj LaH II (jl (j_c ^_jkIj-HJI ^Jl (j-3J)jl-i j ta < <a I Ls-a 

4 _ t jkjJ^_uJ1 j3L£JlJ1 jJLl (J^. j^t_) SjJia^ Jjl ojjl>. 1830 ^Lc tjr ^ 
(j-* (jj-SJlj 3_ij_>JU ^/ljlIL) (jj^* f^- 1 -"^ (J^ ij' (j?-'-*- 4 - 1 i^L-j^LI 4_u_uL_uV! 

^ a La *' 1 1j d-Uaj^jJ 1 Lj_A i ,j L_u^jjlJ 1 ^ - 1 ^yCu-i-u L_u i ^jCLlL>. J L=*o 1 jj-* LtTu-L) 
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^ , ,. ^ *" <( 4_Ua_j_»J 1 )> ^ o i ill 3jl>.1j d I o ^ - uSj ^_^JLc ^JSLJulLi t^-o* .2_j^_Lt1 

a se aU cL_j_>J1 g i n ftl _jl Jc] ^JjL-u^j j-Al_>JL1 p J q i C"^" ^? J. 1 ^ i n-»o 

3j I j ~l ~'j £ 3_j_L_>JI 31 j_j 3 i^La>j (Les organelles de la cellule 
i_£jl>JI ■ J a j U ^pJI «Les chromas omes '"'^ j*, 1 <-&l\ »l 

hi 

.5_ujVI pi a i all SJLsjv Q Ltiu-LaJ I (jLi \l VI 

(Jj_iLo) ^ju 0 1 r («i«J SjaUJ! S-lJjjJI iTjjJj 1865 ^Lc ^ 

4c jjjjca d 1 1 qj ^1 J^'_' (2>J^ iji '.till jjT ~ iiaj|j 1 3 JUJL>J! JLp.^1 ^Ir 
2 a ■ a -SJUaj J^J i(genes CjI_L>JI) 51 a mil 5_ljIjjJI CjIjLs-^JI ,j-a 

CjI_uj>J! ^Lajj-Li LajSLx_o OJ^d o-^-*^^' j jk«U ol-^ ' * V J * * " 

L^Liil^l ^Jl S^L^VL JjuLa <_aLi£l 1900 ^Lc «nUtl 

2 a i a II J-i-f*^ iijJLs- (jJI lSAPj Mutations Cj!«.L*JLsV! ji £j\j alaJI 
(jJI j_«^>.VI (j_a 3j_fl>j_!l (jjj «(j^><-!l » JJljo 4_Ll«JL! 4_uIjjJI 

^gj" mil ^U*^ . SLpJI >a^aJ 4jjji1!Lj j-fJ^ ^ J-2j CjJLs. iJ^j i » Li 4j*_ujj 
jj* gene mutation CjI i j -r II w SI x a II j-filll jl -j-^"" o' d)^- 4 - 1 'L$J ^ 
■ jj La II 2 j I -i c 'j aj (_gjJI dJj_>J,l i ( _ ;t j>.jJ^ : uJI JjjLaiL! ^ . in'ij-ll jJu-oJll 
JjUO (_yJ-II CjLcjLSLJI j^I^JI lJJ £ c-LjeTi-u LxjI ■l-ljIsJI -- 1 , ^.Vl ^xli jjj 
cLo-^Li^sj w *"' (jj^JI Cil 'J^tl (j-a -^-^ *— ■ '^r^P '* L -^- J ^ i — > ^ 'Jt* 

LjIj^o (jJI SJjIjjJI ^ I r (jj! jJLs 1(J U<tl i ii U (jJLc Lol .i_ajSiiI ji^l 

CjLil^pJIj CjLjLiJI (jjs SjLlfl-a __5.1T ^Lljl ( jSLal-:3_clj^JI JL^o ( _ ;r i3 i w i la C 
jjLLII ^f^L-JaJI JL*_a . a_JL«JI 3-ol uajiVI S^lSJI ol j 3_ojV| 

3_jL£^JlJ ^JjLj.uj Jlil Jjzt" , ,,1 ^Jl ^alj^VI jj-a J-±^ «CjI_Lj_>JI » JJ-i (jr^ 

. I ^"^N **J (_pslj-a^/l ojut 
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5 J«Jt jAJa^S 

j_j_La_>J ! LaJL>. VI a 'I i --»"■ II ,2^c. C^tli (_jjJI (_SjL>J,l La 
) S J «"' (j^JI iJjtj i ii Uj 4-La^LcuVI isLuJjJ! JIjL"l«JI (j-tJJ driJL)'- 5 '"'^ ' " 
(jLi La-j-r i^-> (j-ujj 4jIj i4jjjj^5 i la (jLcuj^M njLcuj^M jli- "-^ o' 

« ( j-ij)jl-i)> (J^>* (2h^ ((^j^jJL^, aj 1 11 C-JLt rv i_SjL>Jtl £JLA JlLo . jjj'C 

i_3jL^JI «Eugenics J . u ill ^ 1 .i-sj» plr a\ a 1 ul i_gj_JoJI jjLdl! L*jjLij_i ^P-2j 

w * c I i4JLiU JLjjv^U ^j^-^lj d j n 1 n->JI 1 "«l a 1 all jimM ^1 oljijijj Jj 
^^JJ J 1 11 i II (^yl m-sOJ SjJLjJjJII! j-alj-JI ^ » 1 n" (j^JI 4-uljjJI oLflj.-aJI jj| 
. I j'-ij^ iJT il^_U3^_a j-ijuaj ^ n ( nt ^-i^ L&jLloJ c_i^t_i 1 1^aL> I i_Lbl_aj>J1 

i>j-_A^>. cLjlj-lLs (j^Jj ^tlhjj "'^l OJ-^ (J-° (Jj^ ' a ' * III ijr 3 4_o^J^_i_l1I 
aI 1 )| 4_aLt_uILilj i n -»JI ^J^. 4jI a t a j^pajjs 4_La_i£ «£jl>*1\ » CjLj^SLa 
C)l m"| I iltl j C)l Mini jj-o^/l J-Ufc ( ^ uuS5 j«Jj ■ a ' "I ■* (."ilU 3_lL>J I 

I fl i^J (Jjlj '(J-iSLj'- 3 ^-jj " 1 JJ (j " (J-° 4jLa Jju i(jj^J! ! JLfli (j-o 

g| I *C i"i a J^s. JLjJ ui II j_Li.Qll (. 1 j 1 11 Jj-KJJ . .(((JjjLa)) ^ La ■ 

LLj_Ju £_L=lS ji^ ,jSLj Sjiiull «LuijSLII < j'a (ji ^1 gene> ^ji^JI)) 

(jj_aJI (jr^ 5 " ' 1 > 5**11 (j^J • (J^-^J OiJj'- 5 O^j Lr^ £ *-*^i Lie Ij-j5^ 

4jjJI Lj^LiJI Ji.1 J ^ L^j^LcLoj jJJlJ iSL^eil tLuiJ^ dilLla (ji 

(— al uili^l (j£J i(-Lll jj| 4jjjiJ,l JjLj/jJLi I j (j^. Q^-ul-La-iSL!! jljcjuj i ■ La 2^ 

3j_i_a^>. Lj^VLs- 5jI dljla-l (j! uu 1897 (j_Li.j_i Jjljjl) (jjUVl joJUJI 

ij_aitl!l "Ul »C ill JLs.1 !j\c 5_uLl«jSLII Cj^icLfllll JX.I 1 n" »l j i^i? jjlc 4jij>JI 

i_al u^VI Ldlj <jK. Enzymes trjLwpVl j! j^LiiJI : L&U^f^l jl^il dU3 
cjIj i 1 nil J^iita .Biochimie SjjjjJI «LuijSLILi i_a^jtJi.l «Lo-^/l jal^. <LjIj-> 
^Ij-j>.I (j-a 4_j^_j_>JI » L l i- ^ J 1 »1 1 lr (jSLa-i Qj-ill I JJt jj-a c^-i^^ (j-i 1 n 0 

SujLuijSLII cu^LcLilJI i_JLLl 

Cjljj_II (j-jj 3j_jJU>. 4jj_L>. CjLj^SLa (_x_l^j_j_i a j 9e J '.JjVI ^j-'i—JI 
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.4-LljJI (j_o cLlajllXI CjLxjj^Jlj 
.JlsLkJI tfj^J i iuSj-11 jJ i^iU uJlj .3 mtl 

4-j m_LlLi 3ju>.!j (jj-SLj jLSLj sLuLuijSLI! cj^LcLm ^Jt'\ (jl <ji-LJ J^ilj 
Sj^LSJI ol_ol£LII (jjj ! jjlu (_gjJI iSLpJ! JK A I 

njrt-ia-LJI ^Ij (j^J .2LLJJI s LuijSL1! (j-aJajJI S_ujSL!l SjajJI Ijl>. 
^Jt CjLj9^1>JJ ^uj_>J 3jL>.^j ) ouul! lHJU^ jq-i ^c-Al 

: jjfcj 'dhO uiaJI oj-ill j^fl 4j^l>J! - La-iSJ I ^j^c t^j-J iS ^< <J-"J^' ^J-Ij 
. L^jLpJ <U5Lj.»jSI1I (j-udJ L^i>2j Sszju CjL^yL>J,l £-JuV>- (jl * 

JlcLjiJ (jUUS «jO_)jj|» (J^, J-CJJLJ Lj^L>J! ( _ ;r 3 (_£jl_Ulj£ (j£.LflJ (J£ (jlj * 

S ^JLLeSLJ l_£l_j£j L^ld»£ 4_Lfl_j£j «Cjl_4JlJ-lVl — jjL$_>J1» 4_ukLa 

l^n< >J (jli 4 Lj!^-^ 2bj£U 4_tKJ1 SjLU 3 j-u£ 

' ua-J j»jLc_>J1 jl ' a-ju^l JL9 1940 4 fi.i jl J^t » <jXJ * 4_u Lui_i£LJ 1 

. « d 1_Llj>J 1 » ctLa_i_u 1 
:«*jpL)» j «(J Jlj_i)> ^LjjIj 
c_<_l£j-j j_j ^J_jj»Li ^j_c i«L_t_LJua 4^l<3 _i Jlj^_j gene «(jr\_3*» (J£^ jjl * 

. l_Lui_o ^LcL^j JlcLuu L^jjJLi d J_Aj td_LL»_a « 5j_j_4^>- » 

,j-jI_4_>J1 c-x-Jijj 5_lUx. (< cj 1_Ll>J 1 )> ^Lj ^ L^ajl : 1944 ^Lc tjr a * 

jj^ Lj^L>J1 jj-a DNAJ1 ^1 ^^ia^Jl ljUfc Jj-C (>« Jjlj .DNAJ1 (_>ia-^ 

Jl9 CjI_Ll>JLi ^j-^ q "wtl 1 jjt 4^^_C * 1868 <(j i'Iij a dJjjJuj-3)) 

^J-UJJ (jl * 



so 



JLS 4j^/ SLpJI fjc u i m mjJI j»L«JI jjIkJ : I 953 j»Lc Lai * 

«lLLjj^ ih i n C(i<jj-uJ<al j j-<i_o*» (_L-3 (j-a «(j^->JI 4jlj_lL3)> t—isl Ml**<^1 cLt^ 

iljU>. jjlJjaJa (jjs (jj^-a £j.sj_a V-l^ (I)* 1 *J^^ DNAJ! (jl * 

J i a a u t^M-v i3_lL>JI i iJijV I^Lu'i nil laL n2jVLl CjbitxuaJI Ji-b DNAJI 
^La-SLa Lljj^a. I i j I a (J£ (j La »jj i^jjijj,! <_J_aUI (_y3 (j^LaLCitl CjLjjj^aJ! 

>Ly jL^aJI Ji-ta DNAJ! (j^a £j.sj-U i_J_»U! j-4 :<jjj gene jr^sJLa * 

.4_Ll«_o Sj_uii. (j^jjlJ-J ' "i 1 * *J L? 1 -^' J-* g ene D^-*^IJ * 

^ «Lo^a_a-> £>£La-> Luljj Li^a-iLs (J a uu \ JUJL^UJI 1 JJt JlLa 

jjLa : I ^Jl S-aLUs^Lj ijl ,j_a ^jjijj,! i_JjJJI J^-l-J drpjij-^' 

I La a. iijjLjs. (jjjL_ul (J^. I j i j' a (jSLaj «(ji->J!» (^L^il! Jj^tlll 4_lL«x. 

^ Laib Ij^jJu LkjJLa t £j.ijJ.! DNAJ! t_JjJ jjLCj ^ <-3->l 

iijLja-j ojjJlj Ijlaj J^tiU DNAJ! «(_gj^>. ei ta i fH)- 1 ^' U^JLH 

ijlajtiil (3j_ua->J!) jojjj^/l i? jig. I i uj (_gjJ! ^l-LajSJ! J*~ I Lajl.5 Ij^jJu 

•jjt'U ^Ldl j<ul J j^jjlj iijjLS. ^1 tfjjJJ La-a 

i— a I i^i "^1 j « j j ^ La joig. .(<Lujj_>J! Lj^jJ^lJ!) 4_ujj^>J! SLpJI j<Jx. 

-dij^slj^sj jljdalj ijLlo.1) : La-& (j-QlaJ i ^1 i_SJl£jj DNJ ^jjijjj i_J_al!l 
(i_lL^£j i Joj) L^aji^ (_yJI 0-°^' w i alal I jl) 4jt^.!j_aj 

jj^jjl ^rji^jlll :L-ta-LoVl jjtj ^Jlil! L^JL^J! La! tDNAj ^Ij^II JjjJI 

nj^jjj^JI t_4j^jj 4_p.jj (j-a DNAJ! cjl_Lp. I j* , i jjSL^lj (_yll! sLlojSLLI 

. 4jj^jj JLJJLajj ^Uaj eaJ (_yJI 4_ujti! Sj_l«J»J! (_g I 
(( J jjLa» t_ljL>J JjLllj j uls (j_a 4laL^ j»Lc I 00 Jjlj ^\ i 1965 j»Lc (_y3j * 
JaLoJI dtJtxlaj l_a^ icL*_tJt_t-a duL^ «tiJL^£j ^jj i CjL>.!jIl£l ^jt (^-lj 

^J-" tX^J DNAJI 4_p. jUj jj^j^JI jjjj^j iLSjjJa (J^^- i_3jj_r»JI (_yLc 
^1 >i^Li 0 2LlL>JI ^Jl ir-il ^j^UaJI 



DNAJ1 CjLllx (j? ^iat . 4_uU>Vl ^ 4_jLc 4_JLi»J1 ^ Laj^jj a)M-J| 

-.4^^ 1961 «jjJi>a ^k-J 

JjJa Ju>^a-j 4_L<_«_a 3j_j_ai. (j-Gjjjj (jJjS^J -SJ^tJ — *J 1 DNA—JI (j_a ^JjjJkl 

(jjSij operator = operateur <_dj_>JU ^ a i uj w *; i^aJI (Ji-1.5 DNAJI <j-a j i aS? 

Vj V 3^Laj L>. j**'^ a : (j^ ^ ' a J 

^.oLaJLj ^ n i ii j (_g jJI (j^sLjJ! (j-uj^-il! 4j*.Lajj| j^a i_i!j_>J,I (_Li2jj 

4-lLJJI ^-^H"- 0 "Lh"-" 1 ^ l£' ^-»^ o' g 1 L ^- 3 • Repressure Repressar 
(^jd! «(j1->JI» iiJj->J.I J-irS (j-o j-oLaJI jlj I a K a .£-aL2JL] L$-dx. ^a£Lx-a 

(JLss_a iJ? _a t j-£ J ? * ^ L)J-^-^ J-tH**^ <-'fitl Cj1j^?e_La iy-^ 1 
3-LaLaVl -UjU-Ltl ^ 4-l3LJI 3j_u£J! i!j>K m.U (jjt La JjS^^jJo-lJI Sjjill 

^a_a_i j_iIL«_i t 2>^j j ? <"<< + ^ cjj-^-^ o-^ 3 ^rP*^^ t-il^itl ijr a Stiiuj_>J! ^Lo^l ^aJL*-J 

(jjjJa I » jU ("UJJ iSj-uSDI dial's i"iU (j-a Li (jjL^ ^1 4^till! «LUaj^jJI 

La-t^ 4jI t^l i L)^L>J1 ^a £ja_uj (^jljtj cLtlaX. 1 j ■ ^ 1 i CjLaL-uiLlV! 
^j_a 4_C ^o_a_>J,l j"^' ^ 1 C L^-La ^ ^l_r»o 4 Ll^_>J! 1 J-^ p 1 h"k]1 

JSLAII ti^o. (j-a ^jjs-V! La^to-I ■ ahxj 4jii- Jii (jLa «ciiLuj>JI » 

! J_ik (j I £-aj . tjl 1 11 I ( _ ;r a JjSL!! 4^1^. i— aJUieJ j » i"ill 4_iiita ^ fljIajJIj 

. jjuJ! «L<ji d ,,,11 L^jLii^s lJj>.V «LlL>. (J^tlu L^j (_y-"JI 
(j-a I 3_><jLlII (jj^s-^/l Lj^LiJI ,2^c. I j i aAj ^_ajj (jl 3-j^>. «^jU~, , ,.~ ■ 

i L^J 4j^sLr»J! Cj!j_uii»J! 4c jaj*js ( _ ;r Lc. i_kaaljj 4_lL>. oLa^a c^jllb Ltj 
J_l2 Jlj i ii II lj_4 L=>- V I (jLCa^l ^ ,jSLj (oJ <(j| ji^jJI j-Usl^ll (j^ta 

l^Jl^JI (jl ULUj .j^Ujij-JI iUa-jj^ DNAJI oLyj^*. jjj i^Liili^l 



J2 



jj-Cb- LJI lJ \c i—iXJ jl « j-U 3K nun Lxjl i Lj^LsJI a ■ a seJ 3 K mu (JJ-^JJ 
<U SjjI^J! CjLa^Ltil J^Jj^jo (j-a (jSLolu <-ij£ iSjULj Jrittl 4ja^Lc 

2JjL»-a (jl i 'I "<t S LLal i u3-f Lg-La (jjSijj (-;r lII CjLjjj_>J!j CjIj jJI Sx. j^aJca 
(_J lajj Lti, I 3Ll>JI ^oix, Cjlj^a-La (J^L>. (j_a CiVjl i ."ill (jix 
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j LaL«JLI >Lljs.^! j<a_Lc ( _ ;r ^ '"'Ijj U",ll ^Ir 4JLlL«3 
(j-aj-JI (jr £ ^jVI 3j_oJJ» : I 1 J Lu (J^LfljJIj SjIj^JI 

^j-a Jlj>. 1 C-t-m-iJ i^jL-uJ^/l 
lILLj jj-^ d a 1 **' Je A j 4_Lo ^ Ju3 

»l a I » II <j_a JLjJljlJI Lg-fra-lj (_,-lJI 'oj>" 3-ojJl£. 
^ «j tla < a ' \ V 3j^_LjSLII ^^^-LJt-a (jl . d A , Atlj 

i^i itl SLitil 2 j 1 .iL-u^l 3JL>JI (J^aAJu iCjjII 



55 



. « d t ■ ^**r , ,. A p_i_Uj (^jjS JL>. l_JJ 

^^j-cljJI ^^jvLflJLl j—j-jJLlJ 1 (jj— t-*-) liiLo Sj-jjlu (j I c_t^t-) (jL-uJ^/l j-Ajjv 



JljJLo 4jLs jLuj'^l I Sac I LaJ_i£- 3Lu/LLI CjLjSu JL2J 

^OJS-JJ V (_£ j-U^JjJI ( _ ;r 3 CjLjSiJ J-Ju^I 3Lu/LU (jSLI 1L. miT^ JjJLjJll Jl^>J! 

isLUsjUio jqSLxjJI ( _ ;r 3 3jJL2J! C^jI^ (_g jJ! Ol3 ^1! ^jjs ijoSLajJIj , r U jU^."tl 
aJLc j j, i *" JL>. dJJjj i ■ la-ilaieItU ^ima ' ^< ^x^L-ol j^paljll^l 

(jL^ (jl JLjlj 4 J_l^Lj <JSL] 4j-LSxmjfl aj-uj-i JL>.| (jL-uj^/lJs .j-t-^Ln-a iJ? j>.^J^_jj 

(jJLlI fs-!L*j (.5-^.-^ joJLc ^Lal ^j-^-y (jl oj- 5 'j-^ 1 <j-° ~" 

(_gjjjj,l t_)L>>j^l (jl (JJJlSjjlj (j^Io-Lill j_uSLII i^jSe-ua] jJaS ij_uSLi j-j^I 



J6 



ija£LajJLi (j .ijlj ijLlo.V!j volonte a 'Ij^ gjfj (jjaj-jtuJ 4^ 1 " '~>tl 
c-jLjoVI (jjs 4jjsjI Jja! (jj£j (*4jtj Ct 3 1? '■" J 1 ■^•"■'^1; c-jUoVI ^jT Lc£ 
Sj_jj_c ^ j L J_l£|_IJLi SjJ JLJulj 4-*Ha J-^l 0_J^J J ' ' (jr^ 

id-c^aJLj. 4-aju (jaSLj La Ij-lLj ^jtjJi-i jLlo-VLs i4jI j ojaaJI ( _ ;r 3 (jjii>JI 

2 1 , L$jl ju S_*jL2 3JaaJ J£ ^ VI t_4jJu V JL3 2^1 ir-iU (jf Jijj 

(j-£-aj (_5j_xi»i! i-jLjoVI (jLa dJJj <Jv ' J*^l ioJujJsSI <jl>JI 

j»jH*_i jl i**<~wV1j 4^c£L^tjJlj i4^jjtX! (j_a (J^ (j^ '-"'"^ L)' cr^Q-* jcSL^tHll 
4jjj/Lj/I Sjja jjH«3 2'a \l . ^ 1 1 (j) jju>. njL^u^^J Leall ^aljjJI jo-Al (j-a 

(jl L-L>. IjJ I (j-O (jL£ ,2 <il A 2_$_|| ,~„~q (jl I ujVI (^ 2Jj|jjJ| OuL^ U 

(Jib jJia 4 ^ j ojo ' es ^£ '" ' 1 1 (Ji* Jiltl » (_^-i=>jj>.j 4£_l1dI ^ojj 4j>.I ^oj 

iSj^l jJLj ^Jj V 4_ii_ijt_4_u jj . *r j_Lo ^JlZLi 1*11 1 1 1 (j tilstl! ^ aUtl jjt^".tl 

4»l j i'i^I J i a a? (j_o I I i j ^j-J La (JSLl ^ aUtl jj Laj 1 1 I J^J (jJJ-J ij^'-'J 

cjljjcLo (jjs j_uSLa . j mh It 3 Li Lull 1. 1 i i uj l_a_a j-uSLILi I ■ *- j I 4J 

j^^a LjJU (jL^ La «Li^sL>.j 4 2_jj mm 1 1 s Lia ^1 ^.ajj i » 4j| J^J-jJ ^ n U tl jjlalltl 
(j-a ^»^l (_5-a <Lj i ni->JI sLojJi ^tl oljjccil liilj I axS Jiia j-uijJI 2jljj 3^ aJ 
j_uJiltl 5-J ax ,_j^ljj (jyltl S-ut-uIaJI j-^c 4^0-^jJI 4jLj|j_iil!l (jl Ldlb 4jl j"ir I 
42j^_jjJlII oLLiit Jl jUa (_>^aj (jr^ J (jr^ 3 ' ^*J^-^! (j * .' ' J d ui it JLa 

La (_LC-l 4 (jr jljJj(JI j^aljiit ( _ ;r Io (jjl (j-^a ..2_j^jjJLtl (JjtAtl JjJj-t (ji^jii^ejj 

jlU^ij ^al_La (j_a 4 » iTt i u 1 



3jJ_SJ1 ^jL-uJ^U 3JuJl>. 3JjL»_a ^LLlli-uI (2)^-4-1 « <-L) l_Lj_>J 1 4_*_u JlJlA)) 

i^jLc (JJJ-J 3L»_>J1 p j gj ' flJ^J ^ i j>Jjtj j-j_>J1 (jIiLc ^1 j_i_u t<LaUajtJ ■ La 



J7 



jjj Jlj (j^-J p-J li}l CjjJLl (jj j-ujLjj ^yA-ula (^Lala-Lal )) < la (j^-Jj 

3_jLj S<l^L>. 3l_o~ L^Lu*j (_gjJ! Lo ^ 2 ■ i ■■" 3Ll>J! L«i i^jL^j 

{_ya 3l_j_>JI <j-SLj («-! I il ^ d L-Sj <~ r ^^ * ' "1 SL&Lrsj 4jLc 

(_,-Lc dJJij jLlkjs (_£Lj I fljlr (ftSLxj (_L$3 i*Ll3 (Jj i<JJL>JI 

• «(jLl J-i)) yi-ULJ JL>. 

^1 JlI^J fsJ sUjSLII 5j j i a II Cjjjjt! (jl Jjlj JJ-jJ La (jLcaj'^l (jl 

cJ^s. JL3 Ljj>-jJjjS!jJlj i«Ljj_LaJlj iglxajSLlI Cjlj^cJLA (jl .(oJL«JI ( _ ;r 3 4jI£Lo 

JIjljI^V! dil j trdaj^i w "tl (jL^j^! SlsLUj SLpJI jl juol ,jjs Vjj i^LuiL 

(oJLc (j_« L_LlJ^)»_& (jl (j-^>> (jr^ A * (0-J .i^iL^JL) ^Laj^-a La Lo^o-l (jL^ 
dJajj/l ^ tajj Jijj A jjl xi taJI Lu>- ^1 jjSill! ^Lijl <_ u i iu j-AS-a ii_3Jl#JI p j j a 
i LuJLs- Cjlj-a^U «Lo.VI CjLal Jij-" i ulj i«LUa£.VI £jj '.(jl i n'tVI j»>Lc ilJLa-l 

d o ta£ (jLs till!} • • • LtajtJI (jL_u_i^M 4JLiajt_a jj < aj (j^-«i • Loa* 
( _ ;r i CjljLsccI (j_a (jLcujV! ^ I 1 c La (_Lulj J i '-'"I (^yi ^ 1 -rT) (jLcuj'iM SjJLS 

3l_j_>J! 3JLIolj i3l_j_>J! jl_2_iV ^ a-iJLlI cjlj^*_«_U t^-^j n< * II Q>2JI 

Cj^-tlj (^paj-LI ^_uaj (jl d j Ij j ui-aJl 3l_j_>JI CjLlLoX, p-^-Sj 4«L>.^t_uIlJI 
4_lSLI (jl i ii i^fl SjJi^j (j- 0 -^ 5 " jl .'"^"l 412jJL>. ( _ ;r 3 jjt 1 laj mil 0-><J 

(jx (jl ,3^lj-ill (j_a d Laj S i L^JLq ^LuajV iA^j-jtll j^jjJa (j^. cU Ji^jlj 

(jL^ pijtj 4jLuLC^I jJ^ ( _ ;r 3 (Q-L*JI J » i"i il (jl 3j_i^sLitil ,_5jL2j>JI CjLjjj^ 

^LoZL&Ij t4-dilieja ^Lftjt p-Li 3-^5 ( Lu>-^J o_i_J I ) ^Lo^Vl p-Li Lu-u-La Lu-uj 

(jj_SJI (j^s (^LUI < n i^i ill (^ (oi«JI (J^><j o' ^-'S 1 ^J-Iij njLcuj'^l (^ (j i .ij'ij 

^Lljv^/I («JLc I_«_l3 itLo.^/1 (^1 «Lj_LiII (_gl 4jt-LitaJI ^yi :«L^L>. (jjj-JaJtll 
»l » j . U II J_jL_r»o $. \ j mi|» ^jjj diljjJLJ (^jLjlII aj I (Jjj->*j J* ^ * 

( _ ;r Lc. «Gl j C^jJI (^ J^JJJ ''^-^ " J-°-*^ (jLcaj'^l (_)-«->«J *l-i-"' (jJ! '(J**-* 

(jl (^r-^-l ^ 3~T 5-ul i m'iVI p-iSJIj «Lo-^/l plr (jlj 4^^L«JI "-iJljjJ 

(j_a Julj j_t-al_*_U Lo^^J^_laJI aLlJ 4_uLt_aj^l p-J-^il jj o i a U Ij-A 

(j-aji=jiill lEmbryon (ji_L>JI ,j£. Sji^ aJsjjlaj ^U^La iSj^-^J^^lJI 43jj>J.I 

2JjL«J!j nit (jL^ j_u^ Iax>. I >i_-4^. SJIjl (^r^. JLcLcuj 4_uljjJI ujjjjlII 



38 



joJLkJLs i Mongoloide LjJjJtla M c-ijcJj Laj_t£. 4_i^jL>. 4l*^tU jl 
' w ^^^J^ l_Al_Lajv ^je-ugjj 4_ji_>J1 4JLjJa 

(jOJLiLS j-j-c (jLi-a^uaj njLusljJI (jLj^.Lji>.! (jLajut » < ujj -5j-iJI 4j*j^j 

^yfl J-Sjlo jL^>- (j-a <j-* ^J-*i t_>L-uj£! j^jt iJjuJ! 4_lLjju jl i4_lL>JI 

C)l j a U II ^jls (Ji. jGJI ^L*3 j 1 i eajj 43jjlU dJJj JjJa J-«-«-!l ' Oj' J-^' 
. L^la V djl j 4 l^ i ill tfj-ifc (Ji-jdJI 4 jUr j ' £ >-J- lL ^ 

?4m»$J$mJI 5 jy 111 Jam <wli»J wUJ^I 

(J^. (JIiIjli ^^y^II Sj-t-aLatXI Lo*^J^_i_l1I ^_j_aLL« ^jLj ^5^! j^lo-LJI JuSluu 
oj! jls nj^>JI lilta j-Lo (jl!l 5L3jjlaJJ iaLbyLi <j-« JaVl 

Jjij Qjl ^Ullj i^jL-uj^/l 3l_j_>J 4_u1 jJI 4_^_LdJ1 ".(JlLo :4_u_uL_ut CjLoLClaV 

^jJ^SLaXI * (jl idjtlSja 4_o_l^>. C-t-se-ua t cLo^jJ^_uJ1 A^j-Jtil Cj1j^?E_La 

i_xJtij (^-jj u. < I I <j>2JI ol_i2>L>.^l jaJLc (jl (jjj-fllaj j^ jlj^iii i U 

i L^llilSLo L^J ( _ ;r Usm (j a j'l i aj LaLJ d <i U" (^lll jLljVI (j^s -^^-^ 'J-^^-y 

CjIjJlSJI tjj^ CJjLajJI ^^J-II L^J-^ i4jjJIj>JI Lj^-^J^LjlJI Cjlj^a-Laj 

djLJVI jl lijlkJI J}^*jl jl ijjLjijVI (_ya Jui III raoteuj Jliaj ^ 3jjl_pll 

.iLulj^JI 

4«Gl jj (jL-uj^/l A^4ax (^jJI »l j Mil ' ^— ) lj-*-'-^l (1)-° L^-I LlLa I jl^^ 

JJI i n"il1 ^jj la * ^ I sejj 3j-t-al_»_a Cj^_UiJt_a j-uj 43l j Cl^^JI L^jl 
, g 1 , VI jl S^V^JI J^l3 Lo '""II jl 4 ( _paL^>.'^l ' a 3e * 

3l_o~ ^L^tal (jLa (_ijjj>.VLi j 1 d j ' ^* •**• '"j £ L^.L*-^>-l ^LujjLS Sjliill clip's i~itLa 



S9 



i£j_u3j_t! w I c j La j i pi UUI (j-a Lc (jSLI ijjj-^^" CjIjI j"r lj iSLpJI 
^)\ILa J_***La 3_iLcjj *Lj-i]a 3j3j»*_a (jjJ-i jJljj ( _pal_^>.^l_3 i d * a * \ 1 ^Ll9 4_t-^L>.j 

J_J_al i«Lj_4_l3 «U 3_)Lj_4->J Jj-U L^LU (jLi-l^L^Io-l ^L"_*_a_La (Jjt_flJL) 1 4 ifrj 

'3-jj uij.1I 3Ll>J! Jutlj njL^ij'^l ^ »j . U'a icUaALlI jLlu/ O-so ^-*i>J,! ( _ ;r 3 

nj;j mi .11 ^iJjli.ill 

. SjljVlj i_3JL^J!j 4jj_>J!j Cjjil^ d j <ilr CjLuj/Lj/1 (JjLflJLi jLil (jl Juu j_i^>LlU 
2 a \l , ^.1 1 4j Ji^Jjj iSj-i^jLs L^jLi ' a i cr^' ^-^'ji (J""J^? ^Luu^/La 

lt jl i .i iVI *j ta-i i ■■ w La ^»~~ ^^J! i a jj la 1 1 jj^ca i.". . .nt L$jLi le hasasd 

.(4JLI! jL«-a) L$JI (j^ijjj j^Ilj ^Lcuj^I (jLi Jl^pj 1 JL>.jj ( _ ;r ll! <_2 jjj.taj' I dJJj 
1 m~j ^1 <j-"^' • *cr" (J^ (J-° * U L*->!j *<j-"" J^ 1 OJ^i Cy^ 

d 1 ii'^Lull t_JLLaJi! ( _ ;r fl> La *53l_L>JI ijijj (_^J-a : L^-a-Al SjjJLC CjVjLuij j_uj <Gl j 
SjjiiJIj Sl_j_r»J! fj I c (j-u 3Ja^L«J! I 1 eaj] (J»l 1 n"n j<u S(j1-L>J!j ^^LI 

3 K 1*11 a ^Jl J_aLlJI j j-La-iJLl (^i^J j S-LtLaivVI 

lil La (J^s- JJ^J iSl^JLl Jj-so jLvui J^JJ (jj^II *JJ-^' C^ 5 " ' ** J .' *° ' I "^^ C -J-" 

Luj a? 3 uuiij a? 3 n^V r„ dULlA c^L< 
: 3jj>.jji d 4 Kjj . iLj^-^I^-LjJ! cjLa^>Li>.^L! 
JjI 1 ..a j_uj Revolution biologique 3_jj>. ^I^^l Sjjitll (j! ^ diu (jjs (j .mI 
j»JL2jJL9 : I JUJL>. LaLalfli! 4-4-iJiiI! (JjLlJi! w ta «jj ijj^^-^'j ^jjLail 3jjJL>. 
^jl i u 12! (JJ *N > ijr-*-* 'tj' j ' "' ' ^^^^ (jr" 1 -* w ^* ? ^-ILa ^LLsa^.^/1 «Lc!jj 
^-u-aj j-j J_a3 ( 2>^-4-i J-A S Lujj>« LjJ^ a J 1 o^j ' ' ^ > **'^ 1 (3- : * ,, ^^ ^ (1)-* * l"j4 

( _ ;r i 3ji-jj-c 1 - 'I j^lj" Haf Lta3«.i t_^L«j cjjI! jl SLpcJLI '^^ll ^LCjvI 

i3j_<j/VI A-i-IaJ " ta ' ( _ ;r ^ «Li^sL>.j (jjjLSJI j-a «Lo-^/l jaJLc Ltj_uj j^ljJI 

.3j|j_aJI sL-uJilflij ' . JaJlj 



AO 



a>a^\ 



(j-c Lij^*_«J 4j*_uj^ (^^.Li^J! jLj^j^U (jIojjijJLi 
CjLX-uua] jl2J . j_ujuJI 3 jUr Adaptation i 

llij I j A , ^ . ^jl ( j-SL4-l cLj^>. j-lj^'v j ( u 3JL>. (JSLlu 
(_p3j_a L^jLj w i oAllI <_tlaJI <_Jal I 4jlI LLoJij-" i ul 
(jjl jjJI jj-* L« ^J*C uj i jjjju j-t-JuJ! ^jL_uj (jl . j-t_JuJ1 

^Lijj! (jla j<u (j-oj n_ia! ^1! (jji i_sjJlUj juJijJ! (j-u 

j_jajG cL^a-ljjs • La I 'j La i eaJ V j_uJilII CjVjLkjs 
ji£?L3 "A^J-l^j (jl cr'l ^ 1 1 (j^J il-sLal jJii! 
. sLSjL^J! <Li.La3e.uJI LujL>o LgJLo* (_£Ju>o V i_ia! jjs 
d Laj .... II 4ji_LL>JI oJl^J sLia.jJj'C j i nil £yu» LctaX I (jl 
4_L^c — il/ 1 — ^ — i T (j— a J_3L_i i_o_loj_j (ji (j-SL^j V 



J ^ * rt (j_a V— *-^'J J-^ j**t i njj^) (J^-£J 1 J^SLa «dJLL>.!^ ijr 3 CjJL»_i Ljjl ^4_a 

. £_a2L>Jtlj (jL_uJ^M l—SjJfcJ (jVI (jy^** 

t _ 7 jt-LjiaJI jl i uXI (jl "«UJ 1 ""^i^hj^ L ^d>^ )) w ' "**tl (JLsJ,! Cj I a K t I a j Laj 

(jLi i JLjJl^c-IJI 4j>.j '(j^-y juuaL>J! dJsoJI ( _ ;r 3 LLt-aTbc^a ^jjs Cj! 

, U a . 1 1 ^j.a (j^M (^^ylo* L&*-JI J ' e3J ^a-J _}JJL>. ^Jl ^jl i tu i i_J^aj_u j-uJuJI (Jj_*_a 

(jlj j_i V »l S-xll (J^>>! (j-aj ii—ojSil!! (ji^. cj! i .I ( njllj (jL^uVI cjIjjls ij^- 

(jl (j-a JljVj i (Jr iiajs ojsj ( _ ;r 3 4_La i—kjSilll SjJ^ J-^' 4>^' ^ i i 

jJJL>J! jli^j C. u> i(jLa^M j_i ^1 4lj^5 LaLa-l SjLjJUa. lilll i u a (jc Ot jJ 
^JJ J I , „","j J i I j_ jr jJ1 i n"iU j_uJuJ! 4jl3jJ I a-LaLtJI j_uQj! SjJL 

(j-jl— t-a— l ^ JI fiLjjI^j I l\j La ilal CjJLaoj i£_i^>.j "^-a^ (j~* 4^ 1 < u 

jl 4_alx. SjLut^ 4_jJI J ^ ' ' (jl J-^l ^ijr 1 -" ^^J-**-^ _&ia3. (jl-is < ' gaga* I )j 
(j£La-i i3l_j_>J! j La >■ ^jl i n" Jj_jj-La (jc 4jV Mitlj ^IC Alt j, t , ^ 

~ ■ i a] (jl 4_L>-^J^SaJI j 4 j a Utl CjVL>J,I ( _ ;r 3 4-«-<j/l_aJlj 4jljj_<jJI Cjlj-JLlil 
(jjLjuVI dJ jl i ii Hj i 4>^JI (jjs LaLt (jl ' J J-^' ^'tP* ' 'i*fc-a 

JJJ *l J^/ tf^ljLcl (j-^J J * (j-° TJlxLI I jut <— iUj* i ill (^ j-JajJI 

. * ' gljI) ^-a^t_a j-all-a 

JljjJI j_a I j'a £j-lIJ1 jLjoV Ij Laj 3_il j?"i , „U iliJI jl ^al>JLI (jl 
j—lCJ 4j^tJ-a 4^_u L^jl '' tuSlaJI 4_ajl ^e_i ^_a^_>JLLi JUt^eau-m 1-4^^3 3Jlj>JIj 

jl^qJLs w -^j<"tl jL^jVLi (>u>U.I jjl^j (jlll 5j>-jJlII ^1 i3jLL«jsj ila^JLa 

(j^aj! i JUjUll (J^LiS (j^s *(_ ? -<j' 4jl£j J^Vri " ^J^" 1 - 1 S-^^ (jLxju'^l (jl (jfic 

I r <LljJI oLoISLII jji^i (j-a 4j| JjtAJLi c^jj! jls (jLoj^La i Jjill SlaLj 

^La i (^ic (j uj aj - ' i La 2 1 1 cLUIo^ »lj"i i nVI i Laj> L-d-f-La (J_a-?o J-2J '' a-iSull 
Sjji^ (jl_i 4-t-se-La uiJI Sj-SLaJI O-Sij. ( _ ;r lll ( _ ;r A CjljLso^l tfJUfc Jfla i j i all 
(j-C (jj-SLj La Jjul 3j£La dJJj (jSLIj i£Lutl_LLa V 3jJU2 i_kjilll (jLvujVI 
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il'hommeestun systemebiologiqueL^.^Jjjj Laliaj jl I S 1 n't (_gf 1 Lia.^]^ Lol^ 

Jaj^ uj 11-3 . L_Ajjl_=»o ^ _}JJU>. (j <i (J_ojlj JjL_ujV1 £JLA (JlLa (J^J 

4(j^j^£LJI J_u_u£l ijr iljj Cy^T ' "^J^-J CjLj^**( 1 11 ' ' la * ' jaj i3j1jj>. jj-* 3 ^ J^J 'H 
. LtLlaitlj (j! i^LjJI 4jj£jILi (jl 1 ujVI ^tiaJ 1 V IjJJLs- g. * 1 aJ l<jK 
4o_j_u cQlaL>.! iJ? j>.jL>J1 r* 1 Lea-all ijr II (jL_u_il (JL_ujl (jLs l_L& 

(jjj (JxSj mil (jL^jVLi <_S j-2j (jl (j jl ^O^- (jj^J "— ■ '^P* jL> i~ ' "I 
(j-^^p^J^-L-JI (^^>*L-^1 (1>^ J Jrhi - *-'-^ 4_aJU-a (j-« <QjLjj>. ^ 5 ui rt LluiAjI i aj£Li (jl 
<_3LiijOU I JJJLs- =L«j (jl» : L&jLLa duuusj^j (jj_LaJj 

l_LiLa_i I jl l_Lilj 1 (_gj ui j II (jjLSLII I j 1 a3 1 1 (jl ^jl^" i uj (jj^-II Jrh!-*-'-^ i ^- <s ^ 
dJJ jj (_p=>j_<L! LLiLS 1 jjJLr»JI 0 JL& U*-±*-> OJ J '^^^ (jr^i JJ***'^ ^jl ' ""I 
(jlr LlaJLai JlS till j-> (jjSLjj 1 L#J p^J (Jjjj V <_JUa/> j iSii-l I (j-o (j-U^La (jlr 
p^jljbl (^ iijijo ^jlJI 4jJ>«JI 3JL»JI dit (^Jl p^j Jjj^j^JJ 4iILJI 3jJaL>J,l 

.(((JjtAlLl ^bLu^l <4_4JU^3 p j ' tig p j**' se i aj 



4( jr iJ_Lll ' a-uSull p l^ * (j_o (J^ (J_u3_?o (j^, 4_u_oAlIlj 4_uJl^II 4_l>JLI I ui m 
Lgjlc (Jl^' L° (jr* L^HaLIa Up '''i J 1 1 (jJ^-II (jr^ *— ■ ''j'j-^' £J '"'^ jl 1 C J 

(_^_t_u C' i .1 j I 4_jIj dt^^JI (_ ;? _5 (jr-^J tJLLui-IU 4_aJLt-£5 p-*-ul (( jd^^j (j_ill)> 
i—S^to-Li L^jJI 2jLajjj/VI ^J-^ 3 1 afcaeJ i4_uJlII Jaj^J 4jj null 4jL*jjj/VI 
(_p3j_ll Lg-jJj Cr-^" 4_L>.j_«iJ Lhjj I j ''-"Ij C 1 ' ttllgeJ Li^ i(_^aLir i"iVl 

•.(jjs (JjjJaJI J^Ja (.j-^ (j^T 1 (_P=lj-^^l tfJ-A Jl1«-ij . 4_i 4jL^5^I 3jl>.j 
.OjI^ LjT 2 taj ■ SIjLlaj inquietude (jilll-l 
• JJ* i"itl JJ^Sj 4jLSLIIj (^JlJI (_p3jJLl (_jJI i(_ ;r ULA ^Li jJLlj (_g jJI i al«Jlj-2 
c_t_jJL*_ulj CjLal o "1 ifsVI ' ajqifcjq (j^_i LjJj-^. LjJLiJU (JJJljj l_ALL^t_uaj-3 
(_ ;r j5L2!iJlj (^^.Liis-VI t_lLa- i ii )VI (J^L>- (j-a J-3^2IlJI (^1 £_jj-> '1-*-^ iSl_L>JI 

■ (_jriUL«Jlj 



Endocrinologie p i a II jjJlI! plr j ..AMI pi^.j t<_ iL^ag. VI plx. <j-u I j o Ir 

SLljJI j-a j-l-laTJI njLaj^JLo (jlj_L^ SLjUIIj j-uJuJla 

:«i_iJjj» jjJI^JlJI Jl^I < *^*"_Sr 1 ''tH'^^I <bu^J!j jjJuJI <j-u 

d j Ir I j i laj jj (^ylll i _i 11 La a j -3j-oJI *L*-i^5 jj-u Jsajljj dULui 



= Aj iJi & : ^jlis <*«it* ^jU-Ai cf--J' j«*ait 

(J_aL»J 4^t_u_£ 3 j j)j-iiaJ Li CjJL^t_) V j^PsjJLl jl *. l_A_}Ld_« ^jjj-tTuJLl I jjJaJl jj>*\j\ 
L^_Lu j_a S^JulLo (J_o1 ^ojl! 4^t_u_t£^ (j^-Jj <, j j I 4<Luaj-4_4 d_a i Jjj-tLa 
<Lj_«a_& VI ^J-J-Il c-tlaJl (jl t ^a-<-qj>J La d Uj-wt 1 4fu_J1 ^jlj-lLs 

(j;j-JojJ1 3^-*-^ (yUuJ 3jUJL>. 4jjJii_i jLIal i4_jo_uJ1 (J_a1 JJtiJ 5_aj^U1 

t » I j-^J I djj Lj La ^1 1 .i-wVl Julj3 jl Jju i^jJlj iEcologie humaine 

CjI JU ij-al j>JLA (JlLo j_a lIU j J-££-J i jJ-ll-J jK i .ill i^Lll CJjijJ 

^_Al (j\J j_a JL>.1 ^ i 4>^' J^' j-a j-ujlTlU ^LjlII JjUlXI «Luj_aV La «U 

31^1 jLSJbl j_a 1 (j^>.LJ1 (_pajtJ jl j^jJU j-jJL>.j i L^l^ 4_iLuJ1 (J_o1 

j_C 3j t i c (jj-^ J (< ^ L_l_>J 1 j-ujuJ 1 Cj 1 JL>. j jj-u » l_A ^A-ua I Li 0_^t_3 



(ji> j&llg 6aioJIi) ft, mm II Olj.i.anJI 



l_Lj^ J-jJj *Ll>JI ( _ ;r 3 4 li 1" -»J. I j_uJijJ! £j jjI [j] : L&jLLo sLajJLs* t_iL2jJ! 
£j\2>~2jl\ JL>.i Cj^o (j? ^jji^. £-j-<3j>J1 dj ij . 3l_j_>J! CjIj-uju jj-* ^5-1 J^-I L-i-iJ-C 



j^pajJLl CjLjj" i u <l * J i Till fiLul£Lal dujJs tilt_tjt_) 2>a^JI ^j-a J^jIj-SJI t^lul^ 
.((^^jLo* ijr 3 j-uJLllI «U_u!j_} ^^ii. jj-* ^jl's i ntl I a b se rt 
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d I j i iij ^ La ■ *"... 1 1 jJ^ojJ ! ,_jjLi>J!j CjLu/!jjJ!j CjLj/Ll2JI aJJt JlLa 
4jj Mijtt Cj Lc j n ■> n II 4-lU=>j_U £ jLa_L!! j j u 1 1 CjL_u1j_} J-aX. L-uL-uia 

4jjLl^j| CjVLalo.! £yC LajJLa Lij-licJ (J I jlj^V! dVjjt SLo. ^yfl J_uJuJ! (J JJLA 

La jl 2 i SjjLLa (J5li- j! ji Sjj^ej i *LL>.j i _ysjX\-l 

I i\ ,>.^tl Ju JjlI! w la tj 5^ i im a 4ilj_ut 4_j^ ^jl j u i ul (jj^- dJJ!i Jl^Ljuj . 4_uIot 

: L^la j£ jj 

^Lc J!>Li- 4jLu/Jj £-a i_iX.LLa <U CjJJLs. JL3 ojL£ I La-^3 4>^" (J' J-" 1 * 

. «Lc. I Cj La j I 

. (Sj^Vl) 2u1jL«J1 j 3_^L«i>.VI 43LULij ^ cj! j^i^' 6^ J J' * 

.3_JUI <d!_j3-lj 

( _ ;r J_LlJ! (Jjj-Li (j-C j»! SjVaJLi (_LiJa J i 4>^' (J'J-^ * 

. Adoption 

. I J I ^LilUs-a <_ i j i » i -i QojLoJ! £_a t_4^.Lli (_L& * 

. «Q>- jj £jC ! JLl*j ^Lj^Ja bSj w i^» Jjt * 

Lc^ 

• 3jL>.l L$j J i -■»->- (_pJ! cjIj-I! jjlc La * 
jJI . . . sUjJI^j 43Le^Lc j-jjjlj cjjls. Jj* * 

Ujj>. j-jUjlj ^j^l-Jl »lj miVI ijr II ^^aa-a^aJI dJjL>. ^jl j i**i t nVI d l^i i ul (j! (jr-^ ' 
l^jJI jJjj_i_i_aa_SLJI SjijI^J! C1jLiL>.VI ^IjLjI iJJ^J Lr *Julal\ (jj9 
Llaaj jjl^l C<->- j La I (_p3j_Uj j-LiijJ! (j^-J 4^^L«J! iJluL^ i L^J ^JJ-i C-J-aTi^l 

.sLoJi 

^j?t^e_i J_i_uJ1 ^L>o ijr 3 LjlIL LoL^_i_ul CUj^um] Jl^ ij-j-JuJI «L-uljJ (J'J B 
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(ji> j&llg 6aioJIi) 6^u,uJI Olj.i.anJI 



oIj_l-<JLL)I ,j_o J-jL& JJX. dAjj-J Ijjlai. LjJ^J uluj liDj (jLa 

j^i^jjl JjJLjj . « i—o-lSLjJ I w I c liljjjJa ^ 1 n"^ J JLS "*>l3 J!>L>- 

(^-i-II j—ljJLLJI ' _i 1 1 La a J (j^-" c/V ^^-Aj' liilL-A (jl»!<<_/Jjl» 

(jjljjj! (j-a £L«j!j 3JL>. ( _ ;r 3 Ltjl ttLilxSXuiXI 4-u-Jlj Sj-i^sLnll 4-LJI I J ' <3j flJ 
d « 1 Laj Laj.} ^-^5^ 3-* *^Lh Jofc j-t^Li^. cL<u '(jr^rJ-^LjJlJI 

di\ ■ "jj j-fl-ll jj_a ^Ij-ii ' * I i I ' J a .(_psj_o (JSLiI/ (ji^. jLtciLiVI ^1 j\j n~ 1 "Li 
^jJljJI I d * ' eaj LoJ_t£. VI Luaj-o t. < i < 11I (jl (jj-i (jjLil! {j*s 1 n" 

Jjjj/ j»Lol CjLiiUI . .." V (j 1 -^' Cr^ 3-oLc piaj i-lJLui (jjSij JL3J 

Cjj_U (jl J_i t Ja 5 a ijr UDj-L1 (^j-^jt-i L^J^ (J- 4 ^ i-^>. ^ j 0 la 1 - n * 1 Laj 3l_j_>J1 
(_^ajj2j (^yjJI ljij£[jJ1 t 1 ! I La rt 3jL>. (^JJ 4_I_t_i 3j3^Lc -i^>«J Cjjjj {j\ d)J*-4J 

(j_o 4486 ^ \ r C^Jj^>-l ,j_a 2 I . ^ -» " 1 1 j^jIj^JI 3_,j>.|j_a Jjlj (JJ-lU 

i3jl£jjs cLajis. ^jVl 1 11 tl j ^ i"iVl (J^Li. SLa^J! CjVL>. S^Ljj (j! (j-J-a_p-U 

oj-A (^-3 j 1 11 II La (j-SLIj .(^JjVl 3 " 1 nil j<j AVI J>Li. '/.40 w llj ^ 

^_aj (((jlajJll (^Jl i^J^J 4jli JLs. (jj^sJI jjl)) i—S^jjlXI jl S4JLJL>JI 

(^LJI dlj^ ui II tfjl_t>.Li SLpJI ^ij><i J^a 4jjLaj i^jJI ajjuill j^iiLlII 
.SLa^il 3_lILiII 3j_ij^iill SjHAJI J^ii- "^Lo- (_j-a l£>^ l — 'Lhh!-*^ c?^ r 
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(jL£ UK 

Ij— <J-H-J_U-0 ^LcL(2J (j^J-OJ 3l_J_>Jl (j\ lOljJ-SL-Lj-ik)) 



Cfi J*b- ^ UU ^1 ^> 

j-jJlLi LoJLulS ijj^JLo ijJ _Lujj (jSLiIiJ JlJj_i L^jJcajua 
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t<Luj_£l fil^t-ua £_<a_t_u_) Lo JlxC < <_lSUt ,(J_<ulI1 ^Jl 4^3e-L<a 4_u J_i fiLjJl j-i^t_i sLjLs 

«Li_lL1 j-ljju-3 i 1 JLA (JlLo jj-* (J-*-*2-i (j^ 56 - 1 ^ * j-i JlTh-ujj i>U!ii < ■ ' ^**' *" 

Jl_lB 4 cL<aJtt-(Ja j ajJgjLA cbjjJbx. <LlL»£ ((cLl^-o-j 4_iLrtIu_uVl » : ^^a-iuj La j-uj 

LLloJLSj Jr 1 ^ 3 ' i— sljis I fjjs aljj-ij (jjutjj i4_pj,l LcjLj. _o^o (JK (^yi 

^1 j» jJ! jJjj 1 1 Luj$ (jJaLi ^J^iS ' ^ jj' a * Jjj^/Ij <j-Lj!j_i]l (_^ii2jj La Jj^. 

jl < iVi i ..V Ijl J a. LlliLojl Lu-Ll JlS jJ^-y La (jlr Lij I 1 1 jut j mllj 

icLual iSjuio ^-)L-a^l«-a ^jjUjtJ i^t_L1 ^5 4_u_t-£UtJ! L)^L>J! tj'^'LiLH 

cLj^. jii! 4jL>-" t nVl I Jjj Lukj iSji^-jll A j j 1 a « II ^jLa-cJ! jjs (jjl LajJ V L^jLa 
<(_ajl_2J! j w 1 1 jJjLLaj 4jjL2l! Cjj^Iil (j \ ulJJLs. ^1 Lol .JjsjlI! ( _ ;r 3 

ju>.!j J!>Li- cjIjJ.! iiji^o L^jj J_i iCjjj_>J! j^Li lj-oi <."i i njt 

«l_cj| ( _ ;r 3 i Lb sliijpJJ 'LLuJ! ( _ ;r 3 d A I" ^. t I Cj!j_uJuJI jJsj Lajj^. 

LoJ_iil «LLj_lI! ijr 3 3jL>J1 jLjj-j La J_t£, )>:<((^U^J)) 4_jJl j-LjL?*. (J^-^-i LlAj 
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4_LiL2j La J i asej ■ .■'■» iSjijJ! (jjs J^'j J-" 1 ^ S ^r!- L " cJLqjv I jl liJLiI 

Jj-bjLj-i jj-J'J-Jl LiLUji " w ' ' * 1 1 Jjl^H 8 (j T 111 La_i >1 L^aJLl t _^La- mi^M jj-* 



2 J goa-jlll 4jL*Ijj/VI iZjjjIc! ! jl La-t3 Jj-il! J»l . n~ ! jl Lift i^? 1 ^- Vj 

L$j| ) 31«j »l aUtLa . jL^o^U d « , , U II *L»_La L$j| »l . L^il j jl>. ^LL^-a 

( _ ;r lJ! 4jLjJ| j<ukl (j_a 3jL>.lj (Jix-i L&jl i"ir Li i^LtS (jLcuj^L! 4jt-LiLaJI 4j*_La 
^a i n^a ij-^' CjLaaJL*_a ijr jJLLjJ d**M i ill i jj-a ^fj-J L^-j| t< ajSull 0JlcLi_uj 
*L>-L>J! C^£.^ I (^Jj-Lia JL^>- 43^ i^f Lj-<ajl tr*-5 'J L?J^J 

ilLL JU <— _i 1 i n~>- (ji^- Lflxj 1 aJ ( _ ;r UaL2jj idJLi V £U^>- _oj 4jL»-"i i 11I (j^Jj 

jjs JL-ujI 1 L$j*jLu ,j-a (jl dil j 1 1 jl -1 «l 3_aj^LJ| 2 -al LaJI sLLa a3 1" L$jV 
jj^Ij^j SjJ^ieji 4^LU 3_<^ ijjjull J^Li. (Excitee Sjliill) aj S^LLJI <j-a 
3_iLa-" i iiL^ (j j taai\ jL^>JI (jAjJj LaJLulS i4_iSjj(J! JJjlIIj . '^->» II JiLa 

(^_l^_oj^_A Sj J « CjLui^ 4SLil uilXI ' tj,L- LAT L U iSjLreJLl 

ojutj Neuradrenaline, l _ r u^al\ (>JLj Sj^VIj lAdrenaline (>JLj Sj^VI . I a it* 
<Li^-ia.aaJI 4-iLa-"i 1 u VI • jl 1 alj. I jj i4jjHjJ,l 4^LWI! ^ya !«j^>- JJ-^ L*JJ^ 
a JJ-a (j^ 1 Luwl Jj 1 5J a II SJaLLaJI 1 |^a JjJLrsJLI (JJljJ! JJla ■ La 2^ aJ V 
. ^ j^aaJI (>Jlj tfjJ^I J i(>-ILj SjJ^/LC) S^LLaJI vZjIjj^o (jjj I Jl>. JijOjJ,! 
3-jLa- "1 i nVI t u ys\ i\\ I ii II ^jjJsjjs (j-^-LJ! JJ-JJJ 
I 1 eajl Cj JL?o Lgi£Uj , ^wul j^>JI d L ^" . .." LI d_j LsiTcuj Li 1 La ^23 V ^ jj^- al'JI 
I j » 1 ... i 3JlJJU>> ui^ iSjls-" i . i a O La jJut_a j| jLC^I LlLLaj La J_i£. 
^5 5-jL^-**( i nl dJLj^tjj fiLl_Lfl^ i3jjjL>. 4jSLi (_^>. i JLi JL>. aj g a a jl t< JlS Ltt 
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Laj Cjl_L^a-^a_i JLitj JLjI 5 c 4_i_*_uj£LU LjjJiu CjL^>.j (^Jl^sIu JpLoj*. 
(jjij iS JUJL>J! illLajUU (Jj-2HI mil CjLiLiJIj jV! (j-a J-JJ^ 4j 

. 4_O^0jU 4-]L^-**( ( nVI 

CjIj-ujuJ! (jj itfj-al ^JtP* Ct^ l^j mi 1j-o*t r^Aj LaJ_t£. i4j>.!jj| 
jl_^_>JI ^jjs 4-i^>L>.j Ij aj " Lis I ui ) (jJ-jJ! ^jjs J » ^Lc d#j>^aj 4jiLuJI 
j j| loA, I I_LiI_l£ Jj-lj (jJLLa-LJ 4_l^_^>.jjJ! CiLiLa-" ( nVl (Jjtjoj i LL^ajJI 
4_1_ljJ!j ^jl i n \VLb i LjJ^>. L-a_i3 CjJL^tJ La £_a (. . i oLuJ (Jj_*_a_lJ i«Ltia_a^aJ1 

J«~ I axil <j-a 3-ajl.j 3JL>. ^ L'homme et L'Environnement 



i^L^-I C1)Ll£-I jj. 4JLo> I n 1 i ii a ' u i "j 1 1 CjLjjlj ^l Lui-Lu^ LoL& 43jLu_u 

Sjjjlll Jjj joJ I CjJLaj ! jLa * 
^Jjj (1)-* ^-L)- 0 *^ ^o-a^e-a ' 1 1 Laj ' t_£l£ j_a ^5 L-a J_t£. Cj JL^e_i ! jLa * 

' a Qj 1 \ \jJt Jgui-Lla ' aau 4_u_ujill1j 4_uJ_J! JjLaJ! 
4_j_u_uj Ci-L tT J Jjlj La^a_l Jj-AJI j^^jjLL) LaJLt^, i ^llLa CjJL^tj IliLa * 

LajLLc (_psj_a LlILfllsl JLs. I (jjLtJ LaJLi^. CjJLaj IjLa * 
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JJUJuJ I |^JL^ ^V i faihi K\ h \ I |IB| | fli l^ 'fli \ | J'" \ ^^^yflj Jill I |J 1 ft *■ 1 1 



.^jVI S^ljij jj^3 4-uLjJI (jSLI i jl"j a ^ i a] a 

Laj glandes endocrines p • — » tt jjJLII (^^L. JLs- (^J! ( _ ;r iLi£iJI J< rill 

Jsai-j ' w ." <Jj^' ^LfljJI ■ Laa. (jl jJ! (_Jjlx-o CjLjj-aj_i& (j-o "jj-^ 

SjoJj L^lo i jl! (jjs ! jjlc jj-ru S-aUtilLa ij-o^l ^ Hypophyne 3_LaUtlII 
(>ujJLII (>GL<k 4jlsI j G>*mK11 jk<t| (jJ^ o-" V"*^ ' ACTH (j^jG 
Cortico Cj! ^i^Jjuuj j£_ujj^ '-/j i ' h" s '-y-«-a 4-uLi..i.La£ ^LUjI ^1 Lutjjju 
njj_J! (Ji-lj (Jjil^lII cjLlLi^. ,jjs oLjjLuijSLI! a'jjt kaj| J£>i9 isleroides 

Liajl CjLjjLuijSLI! tfJLA i Jjj ^oj idiJL>.j <j! ^jj_>JI (jjliLia ii^JtU! ^jL2jJ 



^l^aJt d j^hII yli«i«$ STREE ( dlA»2t ) ^lA jSl 



(j-^ ^ .' J T "' ' " ° J^lj t^JJ (J^>- aJlJJ^. ^-lljj (j ^J^"'^ 

J « a J (j I La h (jl (j-fl-i i«STRESS >l gJ-VI jl jJ^J^'" La-La I jl ( _ ? jsljj 
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JjJLiLlLa ... ■ La j >■ II w uiAl!l ^l_Ltl ( _ ;r a jJij cj Ij-u-tTiTJ I j cjVj^till 
L^K i^jJ.!j JjijJIj jj< i nil cjL*ja^iJI (_^i>.j idJLiJIj 1 ^Jj ■ ^ 1 1 j ijjjjJIj 

^j-j-jJiUI j Hail J-SjJ -ij^"J - J-*^ 1 (j- 1 ! A CTH Jl j-i^a dijJW 

l—l^lui! (JjJ'J (jl -">J-"iJI ^-^-J dl (J*-^l 4j (j' I '?"IJ1 <jS*-«J 

CjLu j»JLCJ i4-j£.L«i>.VI r Uji , a l|j ij^s-T (J-«-»J d 1 1 c (Jl J p < nl jl i4jLo- 
I jj La 1 aj (_gl :4jL<jL>JI iSLl>JI t_ijLj/l Cj^LjJjuj i^LuajVI 

.((JjL&jVI "J I (j "J***"'^ iJ"^ J J Jr!-y o' (j^*J J ^-^><JL 1 £ L^>-I ^js 
(j_o JLiJLc J-^J oL^a-^/lj jjjjJI I g-Ac pjiej 4jJL>JI (jLcujVI 3l_o~ 
(j-a (.^j' (jLuuVI (jl LiLIaj iSLpJI (ji^. Ij Laa» I J L*aju (jj^Lj JlS (_palj_aVI 

jia I (jyil cjLj/Ij jJI (jLa 1 Ljj^cj £ i J> - 0 0 y o'j o' ^rP^' 

J)L$a.VI jl '(_,.' '^ntl J-jji' <j-° CjVLs- Ci>j J-^aj ' (j Lw-"*"-" O' Cr^- ^°-<-ij 
(JjlS 4jJT (j-a j_uSJI j j ' gjj p j l£ a 2 d jlr lLLI j CjLu/l£L«jl i."il-r i uj > w i iiaxll 
CjLcj_ua j_a (jl i*ii 1 Jlj^ i hILj Ju2£. j-a-ij-a (^^ . <Ctse <<tj (jl < im*^1 (jji^. jjjjJI 
Cj J_>iJ «(_pajjUj jl J^-^lj £-a-i->J.I )) jl^ i nLl 3j-jjLLLI Sj-t-aLtXI 4jj ill (_palj-at 
ajfjpj itf^Jj^. ip^u j_u£ (jl_i£ cLajja ^ jj>C 1 JljJa (j£, (jLuj/Jj (jULc 
(jLCa t cU-LtaAX I olijl (jjjjLijj i(j^>.j_4J5 Q^>.j_<jij (jjj-II 4j^Laj ^j-ojj 

<■ m <^> t pj ifiLiifi * ijjtajJalj ' d La * L*a cLil_t-a£.l CjjJj-^jj t< i jlj ^jl 

'/.65j_u^iij ^1 tiJj_«jljJI L-JaJI CjljLi^. i."iIi^ij3 J^J .CjLoj 3 J il^ 3-ojLl 

(_pajl ^jlj n_gj aAll JjjsjiJI (JLi/j Rhumatisme j»j_uLa^jJI ^palj^sl CjVLs. (j-a 
■ .l^'l JiSjj dJJjJj it_il Lag,>U jUJI jjjjJI j iPsychostres 0 i miitl jLajVI 
d * II (j^_ i i La )j II Sjjij—ua (^jJI IjLA cLo^^J^-iaJI Sj^jJI j • ^£ tilujLj^JI 
jjt>\ jl^H (JJJJ JL) O-J JL>. ' Ja jj jll^ i I o j *J 1 (J^LilJI (^jl^. j-J^J-lJIj i J i n-»J1j 

4^^L«JI ^ji"-i ^1 i-3Jl^j iPhenomenes Psychosomaliques 4j jLtajJI 2 j . aAllI 
i»l JUj i n tlj i w j uajj I ( _JjLtj'^l '.Jila i ..-"i'II CjLaj^/l (jlj «L<ijLaJI sLajjjJI 

3_iLj^5^Ij i(_gj_2_oJI jj_«_«JI ^L>.jlj Jj^jLiU (jijj ''i-d^ (j-° 

LaJI (j^jLa (j1_i JajljJI jj» La (jSLtj . "LulS 2 ga. (j^s Disque ( _paljJijVLi 
f_y£ ^LlII (J-i^aAll ( _ ;r 3 'l^^- 5jL>.VI (JjLy i i ii La ^ijuLuiIu LuSLoJ ' ^j^J 
(^palj-at) ^j-uLa^jJIj « J)L^>.'^I )) ^LfLj^lj (^JU_aJ>JI ^ i d *H < i La 1 1 p_u*aLia 

.(J^LUI 
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yja\y*\$ 



"2 ULJ-tkJl «LcLlU» 4jjJaj £ya ((<-£l^Laa-*-tiaSLi i n ill» 
(jl ] 2jj lalJI o'jJt a x bjj immincte naturelle 

J 0 t 1 j ijjJLjJ! Lj^Li. j» J-^-J 4_al i ii tl 

j_"LSLj j»Lalj [■ * 'N i*a-«-l I jLjjij J-i^s LaJ, I «(_uiu£.l 
fljl i a a Sjl_a (jj-jjl jj-a-J t^Lal i a II Cj Lljjjy-jJ I 

BjJj^o 5_al i ii II SjLU Anticorps a±\ ■ 1 1 

lil Lal ijjJljJI 4cl_Lo <j_o . Antigene J-cisJI 

u I r t_JJLl" 2-aUI "jLU (jLa ilj£L«ia ^IjJtl 

. Sjj-iU 5-al i ..II ioU! jjls »lj mi* i .iVLi ji-u j<u 

Jl)J_>o ^j-ul_oj)jJI j^palj-at jl .» )jL^t"JI CjJ^t jJLJj 

jlj^l 1— Li ajj '•^P' i^jjill 4j i - . A * T 1 CjLaj^l j3l 
_}^_$-*-J! (j- 0 (J^ J"^^-*^ <<3_aLi_aJI « JLi^aJ I jj^-a» 3_}l_o 
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^Jlj_u_>J1 j^pajLuJI (jl i^Jsl^JI l_Lu t i la 2 a 4-1 J i na. «QjLt-^l (jl ij^jJajj-^JLl 

jLkj^lj tSjLSLI! ^ 4l<i/LJI aj,,i^;ll djVUJ! jj-ajI] 

(_paj_a l_i i a " J-i^ 4jT <jl-p i4_t£. ' LuiSLlI (_J jJj i4jLva]j i>JLj Jl Mill 
CjLa_ll_Uall I^jjlui i4_Laj-oj 3_}L>. 4_u_oAj CjLclj-t-a (j-° (jr 1 ^-*- 1 ' ' c 

(jV idDi it >-jjL«JI (_^Lir uiVI <j_a s.L^jV1 i_uj aJ ^j_oLoj|jJI 

i^lj-j^^/lj i 3 Ij i^j-Usj^Jlj l a • ■■***' jjj p Hail j-ALliiX 4_u_uL_u_>J1 

i d_jj_Ua_»J 1 ty\s Lta d tl LiLa-uU *.(Jj-S-) jqj - " (j^j 1 la * 1 1 (Ji_>J1 

jtla 4-tajljILo SjL>.j i_ iJJj jjLvuj^La i4j i mill I ■ -»!<■■ |j LaJ I J 
^j_a i ^ 5 9 1 j 1 La £-o L^-lIo I^C T <JSLl 4jj J_t-aJ1 «L^_l jJI Jl) JlJ>o i3 JL>. ^Jl 0 JLA 
p ^- , j| iSj_«Jk! cL>.jJs CjJLjo nalll jjj j LLaJI (^yi SjLs. j»VT 

' _i ta II (jj i ii Till j JjsLClII t-jJcJ I jJ nj^Jjill <_ '<j"l_i jl , A kjUtl f LtA^/l 
(_£J3jj (jr^ll 4_ujtii!l J^l uiXI Jjv (_L^-I (j-a (j-m^lll Jjljtlllj (_g J i n->JI 

. (( Lj_u3j-a 

L-t-i-jJaJI ^ Jajl Biologie de l'avenis J ^ S~< . .. 1 1 LLjk.jJ5.Lj)) t_iLl^ ^ 

t 'I g3.Vlj^pjoJI <j-a cjVLs- o>j C^j-Jaj Lajti^. (jlj^Lill (jl Bonnevilles: 
I J * ' '-"J LaJLl^. L^jLi^I (_£ jJI jjjjJI 4j*_uj dll iSjiJtll ( _ ;r 3 CjL>.j_aj O ij t<~<\ 

Cj-ijj Lii>.)) ".JLai i4JL>. jjjia i^Ls-jjVlj cjIjI j i nil (j-o j-^j^ Jjj ^lsjLi^j 

LsjLSLb «CjI jJLl i I ijlf LLaLal L&tj-I (j^e-i LijtJ njlj^ill LuJjJaJ 

i4_i_aj_iJI Sl_j_>JI (. i V i iJjulIIj 4^j_>JI ( _ ;r 3 4jj_>JI (jjs JiJ*Jlj i^L>.jJI 

Jjjjl J L_3^_>Jlj t(J ^* 1 p g ' * 1 SJljIuJ (JjjLlII J^Lojj iCjljl_U_a]l 

(j_o I c^jL^ Lxjj i4ijjSLII ^jljjiJI j j i ..II j ir (jj/LlII (jLibJj ^jl jdJI 

t. ■ i i n"j i4_4^>.JijJLl (jJ-LI (jl i im^I < cH^^ cP 3 !^ 0 *^ ^j^* 1 * )l i Mil 

U t> i ii j La w fl-tSLli-ll (J-iLaJI Jjj i I CjLiLa-" i nVI (j-o IjLjJLC ja^J 
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„ \l gj. VI j| stress (Jl-^j^l" 

(j-SLJ . a 4jojj>JI oLiLaJlJIj i3jL>.lj 4ja-pJI 4-U LuijSLI I Cj^LcLojJIj 

ii-l!lj.jVlj i i"i 1 1 j (j^il i h-vVJ ( _ ;r 3 (j 1 _oj^>«JI 4jjljjJo ( _ ;r 3 i_iJCiej (jLjijVI 
l_£_L)Loj Laj .S_j^_L»J,I^ 4_iJ_x-u_>J1 I J Laj * ' taj i3Lt_>J1 pi ■ 1 Lall rt ^bc^ia 
1 o K (jLj_ujV1 ^jt W *J '^J . «U^>. 4^l£jo*lj ^ i o C ^£Lse_] 4_Laaj <"»VI * A A 

1 <i I £ i3l_j_>J1 JaaJLUs (jy^-Il 3jL>J1j Cjlj-uJllI! jj-* 1^3"* 

(j^/ i4JL<JL>JI (_>^jlj Jji^cj (_g jJI i jljLjJ! Jj^j (Jj-^'j .A.I 

CjIjLu CjLja^sj^JI (jjs !_£u^£>. (.^-IJ lSAP ■ "'VI « a 'VI 

(jlslj-al i- <i in JLjJ-iIi 'I J a-l SLiaj Cl^j I J « i bjj ill ita^Vl SjIjI ^1 

.jjLujVI I j * a (j-iLhj SjUJlC 

• jjjjJIj jL^>.VI i>!jL>.l 

. I i jj'a J uLflJI jl SLpJIj (J-«-«J! JojJLUs * 
. jJI . [TJT ' '"'^ 'f^j-" 'J 3"^ ,2jAUI .tl cjLajj^J! * 
(j^e-i^s J'C (jy^-JI 'iJ^=^JIj (j-AjJIj j*C i nil £ti^L>.j «l jJLII «Liii.jj * 

^LlII Cjlj^e-U (^pajjLLlI jj-* 3 l^-^J- 0 ' 1 1 talij 4_La^_i ^^j-Aj i ^L^j>.V!j jjj^jjl 
^jl j i « ) >. J a I i_u 3 ^ 3 j J i*a i ll j—£ ^ a 3 . \j >. J a 

^jls IjjLi Lu-qI i aj> I (jjj-Jucj d » i n"t (J^a (j-a«STRESS= jL^-V^jj^j^' » 

JjJ '(JjJ-i SjjL>. «LLsj>. ^ ^ m i (j-a uai II jLl^jVIj jjjjJI (jlslj-al 

^1 i^gJp l-^j^ <Jj i<LaL_u L^jV V i5Ljjx.Vl tfLso jjj^>«J t_jLlSLII 

j< i nil j i Vj^AIIj .SjjStK .cjl^jiU ^ ils\jjs^[js .^litj^l jL^>.VI 

^\ t^-ij^ ^Ti- 0 ^- 5 J!>^^ ^ 4 s * ^ ' i(l)^-Sjl-uiJI (^.ilJJLl J-ks-i ^^5-3 dJJj 

I r (J-j-2-i I— < i T i^s-#jIj lilli (jjs «: jjj/^/j ((jj^j-tl jjjjJI » ^ a i nj La 
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LoJlJ^. j llj <_i i^aJLlI Lo-LocJ LoJlJ^. 3j jlC.^/1 (j-a tfj-A JjLij 

j^^l^JI (JjLlLi LaJUX. jj-liaj (p-^> J J «J JL>. L_Lj 1 .^JjlD Lalm (jj^-L^-a (J^- 1 

LLlSJj iSj-JLi^aJ! Llaj n £yc ^ 1 1 11* 't Lui '(^j-llj ice cream <LLi^jJlj 
diL)^ Mill jj-* (j-tx^l^ L)' // 1 i^«tl t ^1 ^jj^JL) i\ ' ga * LaJUx. CjLj^1>J1 

.^IjijjjJ! jLLiS^! tL^jLi 4 lj*^ i— ijLilj 4jJ^cSLI! 
cjjjj (p-Aj j j * " J^*- 1^) IjSL&j i^lsLiJ! jGl 1 nil \l VI I jut 

p-utLflll 3_*j>.lj_a Lis- I nlf (jl . Lli! JjI 3^J^' L - l dj-^9 ^J^^J LjLj^^i. 
(_£J_!1 iJ3 _j1jJLJ! liJj \ i nil 4_*j>.1j»a 4_t-aL>.j ' * « ' (J "'J* 1 O*"*"^ «L?e_pE_t-£aJ1 

jl ijJj^Hll j 1 (jLaj->J!j . ^jLaj-^J! j 1 JjLJI (jj-uJaHll ^ j ^ a rt 

lkJtl Uil «uI1 

lAlcoolisme 4-jJjJLJIj itabagisme (j-ui-jG-JL^ CjI jL«JI «; <jjs ^^.l^-'tlj 
i_jL2JJI ' a u£ (jlll 4jjlcVl ^J] ji^JJIj iSjljuJI JjIIj aUIaJI ^yi^Sj 

4"h h 1 n" (jSLxj La (JjLu (_y£ Jalj^V! JJ-y r" Uaa» 2 1 J-A J-^'j 

^j^al * ^1 * p i h**m ^jJI j^^a-u^/l px,l_LJ! i ntl 4_t-£sL>.j ((fiLuj-oJI 4^LLaJl_i» 

^jJI j*C 1 nil =Lui^ J-^JJ - 1 ! 'O^ 1 ^' i ^ J_u ^J 1:1 flJ *'* JjLlj ^1 (^jjj 

1 ' a j * ^ J'C uu dr>4j ' VI jlj^l (jlr 3 K uiXI Lxj5 J'n uiJ 

' J 56 **' ' " 1 i«l^tjLu p 1 n -»J1 ^J-ajre T iJ ijr L>.1jJ1 l_£1_ulI! ( j_o ijr II iJjJJLl 

L-u-SJI (j-Aj-j j_jjjJIj j_jjjJLj i—l I i a J 4jLa (j!jJ-«JI (j^ 1 ^J-'J' 1 — (jJ-JI 



..-Jill 

(j^L«J.I tjl i^iiit j£LjJI ^"1 1 ..I (jl (Jj 1- 1 1 11 I jut (j-ujJ 

1 n«,V,4i£ I jut 
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^ '/.35 i^^till ^ L^la ojSLj '/.45 t ^. I jJLlI ^ ^Lus] Sji^^a-a lipides 
<yi £>La)M <j^ jl> }La .VjSy^l ^ '/32 .4^21! LULUJt /.25 <oL^I 

I (j^o (JjiLsVlj i4jjjJI CjjjjJI i^L-LaJI Sjuj JjLcJ 

4 1 < uLi-lLij *l_Ua_i_J! ^^tilLi La jl>. ^1 I ^ »" 1 nVlj «!j_«->J! 
//25-20 <_sjjjJI (&jJ (j^s S-lLLs jjftj (jjiijJ! > t» s'a - /|0 <U3 (_^*-«JI 

'/.3 <j_a j-J^I ^ji^. (_gjIj>o V w j'a I (jlr ' fl2>JJL} J-°^La 0 1 uVI Lai 

.jj-AjJI (j_a '/.1Q I ^gAa (j^ al < ntlj (jolaJI ^Lluj_oLi (j^o-AjJI (j_a 

ij<u-ujJ! (_LaLCJ! i_*-lL>JI JjLu ( _ ;r a JljdcVI 'j^j^j ■ a II (j-a o-^J 

.» n LtajJI (j_a (JJ^ 1 (j-iJ-Jlj jLiSLll d 1 1 11 ftLi 5, ' ulo5\ (j_a ijr IL>»J1 (JjLuj 

nji_oLLii <Li^jL>.j «IjJlII (j-o ■"«! Li aLLullI (jjijiLaj L^jLa i<u^.j^/l 

(jjl^jJI (jl_«_UaJ (jl " j i nL-ul (jLjjLo MgJIj iC <j-a (jl 'f3r^' 

! jut (jjs ^utVlj . J^eSLI! »l i n~i-vl <_ i j i H i L«-&^l£j i -ij-^II ^ jlI w • mill I 

iijjLjs. (J^. j»jJ! 5_JLc 3 1 1 .1 n i>j)^>.j i M j (j^Lj i>jJ>V! 

, „A;lt j'j'.llj 3j^'j5 jlStl ^ -Sj-iJ! iSjjIjjijtJIj lacolere ■ . . .>»»tl 

acide ascorbique: C (^l^Ll^s (j^. !j^>.J_o >_il S-Lll i a jjaj 
Qjl^-UI (j-Lc joLojJI Jjj i .1 Jj^l JjLsII j j*» ' w - . ■ a *, 1 1 jjjljil! SjiLc! 
t—iLuaJLl uJta i ..^*lt ^jjujj! juJajjj i4_jcLajdl Sjjii!! Sj>Ljjj , . . a * T 1 

^JJLLa-i p i ii -»J1 (j^/ i^jH-^Llj^ (jj)jj»_a (j_« 3j-u^ JUiAj jJj^UJI (^lilLi 

(jJiLiil Jtxis (JLtS 4j! La^ ijjjjJI Jjsl^^. 4^>-lj^ ^£1 <^ aLLulll ljufc Ljjj^c 

(^-3 sLLa oLaljX. 5 Jj>L«j La ifj^ ^"i i . il JJO-JI oVLv <_>^«J ' <i ") 
(_5J)Jj 4jI ' a 5 )j . Lj-a^-i 4_La 2- I (JjjLju La ^ ilj ■ all (jjujl ^LL?e_ij . 



59 



(j^IL>.LjJ! j j uijj .jjjjJI JJJJJ i(j1_oLLL3 4_<1£.l3 J La p Lgj£ i4jjL«J! i>LlUj 

Ojjj l(j^ljjJLajJlj tp I .1 lj I nil CjJJJ ijL^Ldl (^y^) ^Jjj_LC.U.I J^JJ 

3j1_j3j 3 j i ii ; ->JI 2 -al La II SjLjJ; JjsLlJI E (>_oLL_^3 4_uj-*Ij (liiq i nil 

I Sj^. ^ ckA^ lt _^iJI 

t_xj_jJaJI j_alj^/ ^. i a 3. 1 '■» iiiljJLij iiLma.1 ^j^. ^Ltj^l SlJaj i_i-Lojtj ^->-ijl 
^3>UI 0 , ,i n jJI lLs j-jJJ l-Lusti dil j j£i (jV dJjJjw Ji-b niili-b ^ ^ jJI 

.(jlj^AJIj (jjjJI oj'j^ 

4-jj_cJIj iL-U-SJI ,_p3j^o Jajj (j-Lc Q^n(\~a ^^jJI (jj|j-i^jL«Ji.l OjlvLJI 

(JJj-SLaJI j w dial »tl jL^-^l jjj ^^Ic I jlAj-ij . 4-o-Li^iJI 4_yjJ,l j i4_usLlLt.l 
p_JL*J1 (Jl^j ^£ ^^jjjj^so ^J's mi i ct_LiL>J1j JaJLUaJI £^Lc3jl ^ j i"i \ ^£ 

Jj^/ = jL^>-^l)) ■^iajuajj ^>| jj>-" i nl (jjs Jji (jjijLt) (_gjLjSLII 

CjLij-LU <_ i 1 1 n JjL^j ""'I i aa 'I I j^usj>J L. < 1 1 ii J J I ^ p ■ ^ 1 1 jjJLII 4_JT Sj_a 
J_Lc JjJLlI Cjljj_o_a i_l Ii ta i *-» I cLa_Ljj i -il i ■-"* VI (j*ajj_>>j i- i 1 1 nt 4-ixLaJI 
ipJVI 3JL>. ^ UfT ^JljJI j 4r:jl in"iU 4j1cJI ol j^dtlJI 5JU. (^3) JLuHVI 

.Jj^sIjjII ^gj^Lill jL^>-VIj io^.Li! ^iJlj 

^iXj? Sjj^J^' U^J si jut] I J p i a 1 1 JJiillj ^LajJI iS^Lc [_ya Jjt 
^jLai! Ijtj^a jjr x-u3\ L^jjjJs 'S^^btll OJ-A JlLa -S^J-J liLuJL>JI l_JaJI 

tct£^ 1 i n 4_j_Lc p_jj>o 3j£Lj_a i 3_)Ll4_j (J3^J CjljljuVI (—Sjjlj ^ji 

Stress: ^^j^^ Sjjull ,_p3lj^.^l oJJt pjtlj i«bl Lac I 4jjl^jj i 43VI »AMj 
j^i. jjs ij-^al 4jjI/ c^I J i a II J JjljJI ^^J^' Q-"l 1 "^1 * 

.^jjL^II 3jIjj>. ijr 5 ^j-tjl i n^lj j^^ill 
.SjiiSLj ^J-JI (j-IJ (Jri-^'j (jjiLatill * 
(jjJ-J *(_ 3 -<j' p i ii -»JI i LsLx-i (ji^jtiill j I JJjUll * 

. (p \ \ i ii j-;LC ' *J ' aj) ^jJaJLo j t j-jSLaj 
.4j£3jil --lU^Vl S jj£ * 
mil cajJu)) La IjUkj ,el Aj. i^aJ| CjLa-j^U (_LtAH -5j Sjuiu * 

. 4_tc fiL»_L4-J 4ILuj3 duL£ Lc ^jl i im*^1 a * 
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.Jj^ju 4_tJ_a 4_]Jm_a Cj 1 j l_i-aa£. 1 lUjI LcaldJ * 
Cj1j-_j_jJlj ^-H-lj <jl (j_l£_a_i fj alai «J1 ^LlU i _ ;r 3 *j j« < aaJl CjIj-ljjuJ! ^1 

O i La **' 3 a ^ j ' ^' C^-tlaj-C C^p- JUj i u n «LtlLaJ1 (j-* *LLaj>. (j^^- 

<Lcj_*jJ,I Lai i'/35 , U . ..j j >p (jiJLi tfjjljjjjlj i'/70 r U , ^ ' " ' * ^"j I ^9 
^^Lal (j- 0 (j-^J p ^ ~* a u o^J^ ^LiLJu cjl_Lii ij^- '-' a ~ ' ** a i4_uLiJI 

■ La ■ *j njljJjVlj «jJ_^JLi L-ul i tp-j Qj^ibl j^-ii 4j*_u-J! C^jLCs iCj^L>.jJ! 

dJJI i ,i a» j«_L3 (jjutLi 4-uli!l 4LAII (^aj -oA?^ «<^»Lu*ViSLulSLll » jlj-sj 
ojjVI jlj-al ^LAjjVI j l-i LaJLllj SjUJI SjLiyi (>£j1c. JkawjJ^ « jl»J.! 
lilse LaJI (j^j^La (i^jLiu 3-ax.» (jjutLi iSiJLlI! '<ji-JLj 

i^jljjjtjl Sj-ui^U mi a ^j_a p LtdJI ^L>-J '^J-^J ^LgHjVI ui a ^Cjjj 

4_«_lljJI 4JLLUI lij^*"' *J-° (1)^^ ((CjLLwVjSLuISJI » jlj^l J-^Jjl Jl^S 

Lcj_3 J « a 1 1 J (j^-J-^ 3 J-i-"- 3 C 1 -^ J-^J (((jLLajjjJI £Ll3» joIj^ (j^gic 
LcLfljjl «CjLLLaVj£_uLCJI ))jlj^J J-^Kj' Jt^S Lt^jILa jjL^ La^J i4j J^j uiJ (j-^J 
1 1 j". c j ' (j-C j-LaJJI 1 3j 1 eaj cUalaUJI SjLaloj/V! (jLa • jl 1 ali. I jj . Ij-;^ 

jjSLIj SijLajs ,_jjj>.| ujjLao cj^I ji^j .4jiSLII Sjlc. JoLiii! SjLiJ ^ n'vil 

^_j_a_>J1 j ^La! tilt-o^ ' j La 3» e * L ± L £ J '— ^Jj-L^ ^jr^ clr^-*L»J1 jj-* ^-iLjIj J^'-S (jr^ 

^_o_lSLjJ1 ^ j 1 Dll (jl : l_A^Lfl_a d 3-UL> (j^- J^^J (iH^J^ ^LcajJ Laj 

i _ ;r JI ^JlJ_l cLp-LtoJl JjJlU JljIjJI 1 Laj ui ul\ ^jlj 4 !j-a JLa l^ij mi ^J^oSLl ^jt tj^A-* 

Rene Dubois j«JL«J! Jj-2j i^pal »" 1 j jij" . uj V « Jl m"n ..VLi 
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nX\ i aj^-laJI L'homme et 1' adaptation 1 * j^" Hj jLuuYl :4jLj£ 

JSLilij j-JJfcJ i4_4J>. jj-a CjULu i_Laj_uj (J_4JlJIj i n^Lll! t—ti^l ^_a (JlLa (j-a j-ujuJLi 
O' (j'- J - u - 1 V fcp 3 ^ 1 "i j iCjLjj-aj^JI jlj^l <j-a J-^'j 
jLSLj J *C i"i J isLjJj jJL«_a ^Luiil i_i3j_$_i ii]L£i>.YI -5j^*-a (jl -^^'j 
cL«3 u-"J-J» *-i-dJ j (JjJLj . (j!l#L«£Li c I i La II JJjlI! ^Llaj Li£_uLajjji (jjSLj 
JJjlII ^liaj SjlTi i ..I i-S^oj (jl <j^-«J (jLuuV' (jl ' ^ '"' 

j i c (Jj_La-j j a" i ii "t (j-iJl d J jj J fl J^ lilJjJ (jl Vj igLa-LaJI 



JjjJo jL>. «*" (_P-II CjLil 3J-><JI jj» '■ Hanz celly jaJUJI Jj2j 

Ci" j"t! JLSj in La-JI c-jljJa-UsYI ,j_o (jJiLjlj j i i ii a (jL£ LjT njjll 

J1)JlJ*_J JjL&J^-l (j^_u3J-*_IL] (j_lJ_JI (JJlLill (jl 4jLjJL>. 4jJ-JJ-i_aJI CjL_uljjJI 

lj_A * JjL?e_lJI CjI_jI^_j^>. (_£JlJ J1)Jl_>o (jj-^-II (J-*-d-ll -^J-^J j - ^ ' p_$JjJ 

^Jajj>J| ^laJiij jl - ^ jj o LaJI SjjjJI JLlcI 3-a * ijjajiaj ^1 uull (^^3 ' aj ' a >« II 

, jAUtl (j^dll jlj^l (j flSL; V JlS i^LajVI dl>i3 (jij ... Lul^j 

4jjJJ,| i aUaJLtl J 4jjjll Lj>L>JI <jJa£jj '(j ' " taJI j- 3 ^' ' a » i aJ i JLj-jJI 

. Sprematozoides 

JjLkj^-! (^pajjGj (j^JI cjLt-gj^ r JI (jl '.(jjj£^_i cjLLj_lII ^1j-^>. (jLa 1_La <j-aj 

t_$^" i n a (j^-i '(J^L^I (j-a CjLjI^_l>JI (j_a duL^ ^I^j-o i JLlJUloJI 

Jjjui (ji^. ^La-yj^La iLaL&jl J^^s/I vZjLcUjJI ^jJ aljILm^ ^ Js\ L^jjJ 

jJajiaj iSJjLjjil Cj^LcLjUJI (j^ I « fljj "J LijI J i ii a ^j i ■ (_g jJlj ".(JLjII 
3 j i ii i ILl i." i M Jl^J ^ ^J^"'" J<^tl -5j ^LiiaX. jlj^J (j- 3 S^Ljj J>ill 
Llaj se I a I loI aae la^JI)) (^JLc. ( _ ;r 3 L»3eJ eaJ <■ i j i uj dlli (jl CjLjljj-rlt 

Lxj ^l-^j^l o! : (j>^>-l-JI J^Jjj .laFertilite sexuelle ^ , ni->JI ■ . ■ LajJI (^ 

da i "j rt ' p < ^ tl _iJ_iJI ^Uajj w LxajJI jl_^j>JI (^ji^. £C_cjlJ1 S^Ljj (jjs <Li_u_uJ 
% y \\\ ^£ ^jl i n**(U j-uJtjJI (jl jl Li i(^jj>.| 4_uJU pi i\j la i'-^Ij (^^palj^Li 
(^1 (^LlILlJ i(jJ_JI ( _ ;r 3 4^LlaJI Jjlj-a (j-a 3jj£jLa l_ lSC i h CjLlLiC. ^1 (^jjj 
(^.uaj-a (_^ajLjJ 5^-ilaa> Cj Llj ♦ i r> ^ici I JLAj i(j_AjJI (J_u_a_i SjLjj 
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.Diabete ^j<. , ,itl silaJI 
La Lisj-uj S^^aJa-LjJI illjo-V! 3 I i ill i .1 I * i j' a _aJ :Jj-2JI ' 

(j-* (^j-j*-! La d ^ c LcUj <L»se-uuja i 3 Lt_>J 1 ^^^l^. j-t-tiliJ 1 j3 1 ^5 j LtSL1 1 
j-uj ^ji Qj-i i4_tb 3j_>J1 4-t-uiJ ^-^J- 1 i^-*H>iX( i __ T ^ ^-ojljJI <Jj_*_a jj-* ^J^-*-"- 1 

dilLut)) (jLi "-j^jj Holmz jjj^jJLs i<U3 c_iaji.j_aj_LC.j_a I fljjj l__IIj l_U_ jl 
_j"i j » t (j! (jl i 'i t -M *^^t^". , ,. » V» Celly: ^Jj ''lP^J - ^ Cy° I 4 --"' »lj <"il 
4_iLa- " t n VI tijLxLft-c 3-Jljl (jj . «c__ia-l J-^ 3 (J^-j- 1 ' o- 3 '^j--^ 5l_l__a 

i j_a_cJI __J_ Lxj j^l_l*_ J£ 5J!jl L_>Lu_a w Jtiill _jj S-l^l^-jIJI 

3L_j_>_i 4_l ^Jj l_____i -Li-ell Ljjjj___ (j-aJ-J j-ujuJI _)l ~i i _i tjjjjaoHj 

£_aj ^'adaptation, c'est la vie 3l_i_>JI j__ i -j-oll tjLa i t;r L«I! aAJuj iL^Jli 

LajL-i cj . I_ljLlj>. ujj 1 < ill (j-a (Jj-«-i LaJLoLS i'LlLc SjJLai! JjJLs. £L«!i5 dJJj 
4^jl>. QjS-i Lajti^j ijjjjLlIIj 4_iSLa^/lj i(:Lui/^/Lj LuLa^Lc ^Ja 2 'j i p j 2 ' 

jj-o jljJlj»JI i—i-c j" i ii ij ijLSLaVI Jjj^>JI p U" i La * 'j^j ^ 

J£ jjl iSul^-i V La ^Jl jrtJ j^j Innlq ^dili JSL! I jjaa. dilLLA ,jSLIj 
p i h~kJ1 cjLjJI ^jyip L^jI i l_Laj 1 *^ . < i^jLjSLj ^Jjls jij iC ^^p- jfi 3-iL^-"i i ol 

JjUO LaJU£,j ij_uJuJI (j^Lc SjJJLa^s SjJLS Ij Ljjj-jJaoj LiSL^ Lajlj (jL^ La^ 
^^.3 4_j_Lc -j La-! I «I_2JI (JjLa- i i n La j-Aj i(j i iLalll jLl^jVIj JjjfcjJ! (jaSj 
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-L? '"' £J ^^-^ oLaL*£. jj-* ^ ^9 (J-^-^ tilling 

Jaj^ (_3jjJa C^rsJ CjIjIjJl!! jUej! (ji^. -ij-^J' *J-^ 

jjjfcjj j li i iij 4jj-lJ! j_uj(jJ!j 3jL>J!j 4-JljjjJ! 

i_<_<-lJLi (j^l i .i -».^M : I (_p3lj_c.^/l 

( <— iLc^ajJI ) ^ ■ ■ aaJI ^jjjJIj i . ilj La <'.-VI j jj « i"i 1 1 j 
4—1 1 *X jj-* ^ 0 ^ rt 4-x-tja 4_u_oL_u_>JI 3jLcuj 
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(jl jJLsj iSLpJ! ( _ ;r a 4_lcjJI (jl J-Si : I j i /vij i_jjj_>JI J^li- jij-L>J! ^jJs 

A I n j ij^juJ! (jj&j.aJI I alsegjlj Ojjj-uJIj t4-a-gJI jjl^j i jLuI/jJI ijjjl i iul 
i— lLa- i ii iVI 4l>.j_a ^1 JjJ-a >Jlj <_aj£j]l (J^. I (j-o i a III (jl jJiSj ijjjtJaJI ( _ ;r 3 
t _^J_C j^^lj-C^M (J-ILa Ij-ka3 (jl Luj-C ( j_ojJj i3Lj_>J! ^j-*_u_« jj-* (J-*l^-11 

. 4_U JU 1_4-1J.}J Ijljjjjj-ulj LjjljJ J-uj] (j»a ^3 Jj-aJI 

j_ujuJI (jJI -SjJiJ JL3 .il^j-VI jlj_»I<-ul (j£. (j^joLLl! jLj^jVI j Jjjfc jJI 

<l#jL*_o jii^. iCjI^^L«JI (j^s i_3jJLU (j^. ^jj->JIj .sLlLlJI ■"«! g-u ~H ( _ ;r a 

j i o I JL3 oljLaj *CLu (jjiA^/Li (jl^ La (_$j-jJ '"■ 
!>L3 i3 JL>Jlj j-uJijJLi 4JLuJI '"• i a£ Jii] . LiL>- jLi-jJI Lg-La Jl£.L ajj (jlsLajl 
(Jj ii— lLa- i ii iVlj jjjjlllj (jjliJIj i . l\j ta ''--VI 5-iLa-" i i.VI J-iUa (jjS»J (jl JiJ 
5^5c_Llj i&l j Lta-ll ; jj < Mitlj ti ftlt-.ll 4_«jL>. (^ w mAlllj (jJJlxII jLi^jVlj 
4o;LiI! £-«Ioc-a (jl 1 4jL3alLa j_lC j 1 <13aJ Lo J-^ ^jLS^-CJ ill JLs-l 4^>.l jjs 

JUJL>. Lj-oj-i La (J^ (jl (Jj ij-;^-^!!! ^ w La * jl lj_aL>. (j-*^ d uidJ JUJ_>JI 

. lLLSJLi 4JLij;s-a £ lA!- L " 0 J-A ( _ ;r 3 (jiLaJj 4^j^>- (J^J (jl (_^i>- jjjiILo 

^Lxjjil I j a Q>^-i c *-^rh l Cr^l ^J-"< ^J-^i '^i^ 3 (jLtaiVI (J-«-C 

(j <tl 4_iSLIj 1 Ljaajj j-^lj j-" 1 <Lj-uiAiJlj 4j jLil 43L>.L>. 

Lr ais\jti\ c-jLt 1 n'tVI j ijjjjuJI (_p=>I.I 3jjL* (^Jl 4j (JJjI (_$JlH stress J}l-*jV' 
f_y£ ^ I i4^.jJILa LLj » 1 'r-i CjJLaj 3j_i^>L«J,l 45;uJI ( _ ;r 3 (jl-^J^I-^ 'Sj ^ " ^ J 
(j_o i_i_iSjlJI jj£, jjcjtil 4j*_uj SjLiu 1 " 1 1 'aj 1 aj ^1 (^JjJ (_£ jJI 4_uJjJI 
L^Jjl CjLjj" 1 11 a 4j^Lj (j^<£- ''JJJ-J (_gjJlj ij-uull jJsljJI 4^jL*js (_^>-l 
(_gj**i i n tl LgJa-j ijlj-flJI ji p i n ->JI (_gj**i i n a 1_Ajj>.|j i n-»JI (_gj**i i ntl 

^jjJI joJUJI Ot3^C (j-o Jj^l egj'i'nU ,Jil<j/l i^lj^VI 

.S tiJJjU ' a 2 1 1 Lo^ t£e_M (J-u-nC ^c-j-uLi 

t—lLtC. (jl )) ".(^LlII IjuXI (ji^. (O-Aj-lCJ (_Jj_<j/VI SjLjJLC (_pslj^.V l."i U" ( ill 
« (j-Llt jJI J-«J(JI jLut3l j Jjjfc jJI (jJI I^JjJ (ji (j£-«J I JlJ-"i I 11 U (^ajjl 4jJll 

j_^c d j 1 11 -»JI ' " 1 1 g-j LJll (j_a j_uSLII w aD (jLfl iSjLcLaJI (J^iAj jjjjLj/I (jyi^-J 
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l_, mn'i II jUgjlllg Jgj».kjl o^-ipgJj-uj 



<j-u-ujL«-U i>L>>jI (jl^ l_La> (j-°_3 iSJfiLx^o cj!j_uG iuLxj jJa gtJi/j miUj itLLmlXI 

Jujl?eI1]1 ^1 Jl?-**( i ill ^JLc ijr II 4jj£L*_ujl11 4-u-ul j i nil « £e_U (J_u_u£. » CjLlLsjlI 
qm\ j_r»JI el 1 j « ^^l I i eaj I Lx-ilj -^iila Jjjl)^ 0JU>.j ^ i n-»Jl 

i^jl ^J^/1j ^Jl *C mi^U ^-jj i H 1 1 j-j_jJLL1!j 4<Liia_a! ^J! ^1 ^xls^M <i i"m ^JjLj-u^j 
jjjjI^-^JI ^>-L$-3 ^— J 1>-*J-^ L ^- i J-^-J 4_ifo^_uiX! «Lu^_t-£iJl Cj!j3JJlIj 

3_l*.jL>J! ..-'I j j i 1 1 (j-c 4Jj_«J jj-iil 3-JLs.IjJI ^ic j^>i ^pJI j 

3 taxij 1 1 3-ul jJI SjJLlILi Jajjj_a CjLlLsjlII tfjl&i jlj^Vl jjtj j! j^jJLi jjJL>.j 

. Jj-ill (_y£ 3jLi/^/l (JLaHil w^J^J- ' ""^ 



:tL*2t ^ d jtiSl Jtfayrf «M»$l$Nri 

limites biologiques d-j^-jJ^-u ! jjjl>. <_p3j_iij w j i ajJI ajl ga. J^li- t2il ■ 111 
( _ ;r 3 Loir i—S^jtl! (j-oj • UjlxSj , ,." i n-»JI '"«! jlajj I *Lui£ e>-^ 

oLSKJI Jib SjLiVI JLSil 

JajJt UK <bl 3 nl'fVJLl 

ii_Sj(jj<J,l afrfliX b (j jU^>- (j^l J 3j flj (jyjJI ij^e-J! 1 a I a d i eaqj 4jl 
4«LcL_oJ1 ijr 3 JLs. I j j_*Uuj/ cLcj-i_uj 4_uLiu£, d *t^q ^^ii. SjLtL^I 3j *" 

(j! Ujl>.jJ Evolution Biologique ^J^^lJI jjJalll I . .i LjJju^j ^la 
jJa Ln^ i— oil (j^j^iij 4jjj/ 4_ia SjLi/V! 3^.j_<j/ j-^jjj (^^^bjJ! i '1 1 < nil 
3.g.j i nil j-Lis 3jLc SjjjJ! Lol i3_uliJI cilj" o~ i i » 3j_Ju£. (jJI J ■ -■»" 

l— i-Jl (^Ij^s- '"'I Jj ui-aJlj dllj mi-»JI (j-Sj . "J sLul5JI j" i i ii 4jLa 

(j^j^ij ^1 w ■ i aaJI tfjLjj>. CjIjLJuVI JLSjj! 3^.j_<j/ J i nij (_gjJ! (jLjijV! 
Systeme biologique ^^jJ^uJI aliia III ) (j uutl (jLa 3_ul5 / j<uj/ i_oJ| 
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4_jjl_2J.I J j j i .1 (j-Lc jj^ujsjSLII gSDI CjIjLS/^I (jlj I nlr ioJ)jjL>. 

(j-o j_uSLI! (jl (jy^y i-QJlII jLg->Jlj i(jjt>J! »l i<ir I Sjji^ jjj^iS (jl 

^ultJI iljo/VI 

. 4-m_jJI ( _ ;r ^ L«j« '"'I m-C (j^SL) (jl JJL«3 V LgjVLs. (j i il>.| ( _ ;r 3 Luj-ii. 

S. Regulieres et S-jjIjjSjj <UiaIia LuJI J ■ -»" ( _ 3 _JI CjIjLS/^I Q^Su LojU^j 
V Sjj 1^ w ta «" (jl »^_.U". . .." u>j_& CjLujlI! r I SUjI 3_lUx. (jLa repetees 

. S ty.WI j» Jtc ( j_a 5_JLc 3o.J-5 (jlf (jj^J LaJUX. (jSLIj . jjsl ^1! L4J (j-ut-J 

Sjj^-iiaJLi I 'jj 1 aj 4jaj> (jLa 1 4-*jajlLa j_lc. _j iSjLa-" 1 m (jjSu LojU^. lirreguliere 

j 1 nij La 1 1 JLA (_ ;r 3 (J-«Jj . LuLt j)l (^yi jJsl^JI Sjjj^s uuJJ i(_^3l_uj 

, ta-JaVI (jjLtj LuLa Hyperexcitation 4_uJl]l Jaj^J ^^jjiIu LajU^. I jLt 

4_LJ_uJ1 - I *. Lj_A^Li« J/CLujlc. ^ **' ^ ^ >■ ^ Ui-fllll % jJ^jjJ 1 Ot-Ut 

, Environnement 4^11 cjLJ^jti Debit continu j <Ti i nil J^alJI * I ^ Jl ^ a ^ 
d 1 i_aH-ui^J J-uaJI d i 1 ^**" " ^ * (jL_u_]^M SjjJLi J^jlTu L^3lli (JJLtJI 3_a^vL<_uj 

4jJju (jjJI Cj Laj U U (j^s (jjjLu/l (J^. e-uj-aJ! ( _ r L^x uJI 



ijjj_<j/ i_a3jjs (_ ;r 3 4j ^jj Lajti^. i La j j~ ^-"Jl 4>^' 

,3Jlj>JL) d o * a a (jr^ J' A J^hJ^-^^ p tall * q 

(jJLuj Comportement rationnelle w 5 « II juiljJ! i-iljl . ..II (_L-*.i 
dil j) (Jjtij (jl -2 . i uJ L^jJLkjj diLa^mi l^j_uu (jl - I ". Lufc Jj-aJ! (_,!<" 

(_ ;r i>. CjLajUU (jjs 4_oJL«ji -ij-iJI ^Llrsj La ^LULl J)lj iMJulJI 



dULufc «jJLLlo ^jj3- jl>. (jy^Lc (jS>-!j . SJL»^ sLu^LS^. cjIjIjJs J^-y o' 

(J^ (_Ll3 (jjs CjLajU n II j^jdJI j «L>JL«Jklj (Jl lSHi uVI J)J Jo. (_yJLc SjLjJUJu Jl^J^ 

CjLa^i«J,l I jjtl (Ji.jG «Canal» SLS SjLixj (jl i iuVI jLUcl (jSLaj I jJj » Jijji 



68 



l_, mn'i II jUgjlllg Jgj».kjl ^jpgJe^ 



<tcj_<_u 2'ijl ^ CjLo^LtI.1 4->JL«-aj SJajj 4^.j^u (jjiLojj .Decisions CjtjtjJa 

Pouvoir SjjjLa^s (jLuu^U (j! : La-& jU-a e*"^ UJJ'^ ' U^J^^W^' 
jj_ajG (jJI i^jJj i^j-j-La-tJI JLg-jJI (^ic- charge J_«^J! SjLj} (j'j limite 
ju V ( _ ;r lll Sj-^LkII S.^^J^.J! jjLlil! (jjsj . *!.>^M w ' a jj^"*- Degradation 

w LaiVl jj>JLa t 3jli^ntl SjLgll 3-jLK ^jlc ->>>J> u-ujJ i-ijta! ^ L&jjUo 

JjJls. <LU3j_aj La^) j^Kl SjjJiJI JjJLs. t_JL*J! <Lu3j_flj ^lCj i nil 

^ ^ .=:. tl ^Lof SJLjuJI JLiiVl jjlc jlj UK Sjjiijl 

^ li^ La L*al ^jJI iCjLxal*_a (j-* «d->*Jl-«-a ^Laj i * Lc^ jj^L ^Litjl (jlj 

^_fl>j « Lulj-a^j mi » ^IajJI a\ L^a ) 2I L$-La . La w 1 4Hjl_t-a!j 

3 <ijl 1 ,itl 31. ^tl i4j 1^1 1,| ^jj iJjLu ii-o- i4iLL>JI oLL^LuiV! (j^IjG 
(jiijjJ.! I jut (jl I i«Luk j ^ les paroles CjI aKJIj les pensees jLCa^l (j-u 

In* n ^L-£3j2jV1 ijr u3j-a CjLiL^-" i nLi Ajllm] gGLLa-" ( nl (j^**' i it lIsju <a J 



J>L>. (j-o pistil jaL^fljV! (ji (j-oiej Cj\ ^j^>" ' 0' '-Muller ^jj 
(j-o iJ-lL*!!! CjLJLiC. ( _ ;r 3 I Laa. U-ij (jV! (_yi>- 3-3j|j-«-a J-££- a ^ T* 

4j>JL>Jll CjLlLjji Lgj Cj JLrxj (jr-^' CjI 3jl aSLl 1 La j 1 I c I ■*— j LtaJI 

jl j j il jjl (j,-* -j j • ■■ fllll Li-A =L>.j|jJaJk! 3j£LiI!j ■ La j Unit 4K!jjV! 

jus loLa^LtiLi JjljJI ,_Ll«j*jJ! 3lLj <.",-sj ij-iJ! (JJ-I «bVl (^Ic SjjlIII 

^jLs dJJ!i i JtJU 1 d ."X" , ( )Lu_uLi 4_lLojl1! j^^lalj-aVLi I La -"j rt O^* 3 

LJI 

id.c.j^aj L-a-cl 1^"" cut jLOi.1 tj^-J Selection s l_HjV! ^Jl jO) ^^i 
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CjLu-aj^Jtl ijr 5 Ljj^j-Us (j^ filcj-*_uj ClLa^WU «L>JL*_a (jr^ 

w I c p j Ltajj (j-a (Jjljo LuLa pu <j-aj • Ij-rh!-*^ J^^' CjLu-lJIj i L^j_>«j JjsVI 
SjijJ_Ju IjLjT (jl ljr £ t'\ ~u (j-a (jjijjj .(^^IjjV! 4-uj"JI Joj_iJ sLUs^c JjsVI 
, V.tl Jjai La 4fLu , J . ,.t I 4_Lu ( _ ;r 3 4 jl"<tl tLse-i^oJI ( _ ;r 3 I JLA Lgf£j*H i .1 

3jU>. (jl 4j3 _5 1*1 Ml (j^3 (J n j I j i^^O-LjJIj i"j_>J1j ijJIjjJLl La~^>. p i n*n 

(jJLl! cj!j!j_2J! d < j iU ^3 lSjj^ j J J*", 1 ^-»- a cj-*L3 Lg"l j jl>. i_a^_jJiJ! 
(jjl^jJI 1" jlsJLj S'jjlt ^jl 1 11* U injection j S >Jta 1 jit"" jl ^^-ij-y 

J # mil (_£jlj£L"JI ( _ ;r Lu^jJ! jljJUl 4j J 1 ^-i jjSr gill (jl ^»al«_aj 

i^j-il 1 11 II (j-a (JjiSLkJI w •»■ j * a^A II jljJUl La I . c Lt£. j-fJ^ J_Sj»J1 

ui i* 1 .1 <_ r "JI (j-Ij^l SjJLI iljljljjs £jj (j-a jLiejl (^Jl Jj-aJI J U 1 \l 



sJljJLc j_Lal 4-aj (jl <j-ic I i3JljJl>- CjUIjj>.Ij i3 JjJl>. CjIjLc 

CjIjIjJlILs 4^JLjlj (jl c_t^t_l Cj La^ U U (j-a 4 a V i^t 4_j_a^ (jij '(jj^-JJ (J-*0^ 0' 
(j_a ^jj-a "Lj_>JI (J_A (j^J * Lta-^Lj l_Laj (JJL*J1 (j_a ^ * fiLjjst^-La^LJI 

i-j|jlj_2J! 5 j 1 n j c^j!_£ jl <LiV lCr jLaijl L«L!j Cr lc c-jI^^JI S Lla (jjJuVI 

(jj^Lj LaJ_Lc (j-SLIj i4la-aj tlfljJt-m SLpJI OuL^ (jr^l Ji>il d J.T 3 ^ I 
pJJ_a JL>. ^Jl ui a Jlj-ill ^W-** ^ J ' i (jr^'' 4_jj?t^_La^LII Cjljlj-ill d 1 i n) 

jl&I jJI ^J^LoJLa .(^LUJI M l jJ^VI 

4— l -L l j jjj 1 (j_a Ljjl ^oILa I J ^* a Lt_j£jJj (j_a_tialu « (jjj^j-C » (_£lj <■ > 1 

(J^2j i( iJjLuj (^j-oLoj (jL) (jajjj>. LuLS Vlj i4jjjjj-Us 3L»_>J! d se J * rt (jl 

j La- j i n (J^ (Jl ♦ Mil (ja^-i (J^>"J (j^ 3 ki-uj| i_dl_L& (j-**^ »> « (j 'I aj~^ ^ L_i_I^ » 

(_L»-a (jr-A ' J 1 C (j_a 4_ij_l j_L^ 5_jl J_lJ "2"^ *l ' 1 ~f^lj 4J 4-j-igillLl 
4o;U ( _ ;r 3 JlJuI (jj^'i 1 11 (_ylllj ^3^-11 SjJt'U ^^LjJI ( _ ;r 3 a, I >Jta«j A flJJ 
(j-laJ la 1 I J 1 eaaj jl SjijJI (J^iS (j1_i a 'I 1 aj 3JL>. (^ Jj-ill (Jj>-><-' J ■**".. 1 1 
JJLC jlj I a K j ,^a_LlJI ^1 1 ii'l (_Lt^J 4jJLs. -i'-ijj j» >l ■ =ajJI 'j-* (j-a JjLJI 
(jJLuj j^jJI v~jLaai«II SjLj) (^Jl j ta-Jal 1 Jj-ill ^Lal 4a.LlI.I v~jIjLlo-VI 

. . .CjIjI i~ ->.VI tfJLA (jlj (j^ «L2IuVI (j-ujl a j 1 11 (jL^ La Ijl iL^>JL«j (jl 4J 
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l_, mn'i II jUgjUlg Jgj».kJI fi^-ipgJj-uj 



jLaj! -Ij-aJI SjJlS j_aJU L*i>.V!j t _ ;T J>- ^-tSLjJIj u oUtl j_uJuiI ^LlkJ! 
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^j-aJI (J_«j><j (jl (_gl ij_iaLi«JI d ta i "lj ■ (_gjJ! 

llL!]} (J^ . UlsI ^.o ^sjHxX\^ i Lt-oj (jjjj-iiJIj 4 L(jjj>. 

Cr 5 ^^' (J^ - ^LoJlJI Lj^ii. <13jj<_o ( _ ;r a ^jl2hJ! J i a flj 
^LajJI Lj^Ls- 4^j-«-a ^jlS ^ J-2jJI J . '--> ajj J-^C- 

i3 jl)! j^j-a jl (((^LibJ! LLa-uixll »(j^r i .it, I ( _ ;r cLie_cJ! 

(j^ j I'r-ilj-lLaVI (J^L>. (j_o I jj^** t^aJI «L2JJ (jSLxj 

4 jolr JaLjj/jl Cjlal uu^VI aJJt j<uS>3 tj'"' 

4 cLu_oLu_oJ1j «LlJt_uljILiaJ1 L^U 0 ^1 ' 

jjJj (jjJ-II j jal ^.tl ajjt JiLa (jjjLiJI (ji_i j m ^La 

jjLlj <bl (jjj LjSXuuaj LuoiAjj I j^** (jLjjij'^! ( _ ;r a 
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Cj Lc La^>*J I £_aJLl 3l jl L^-al Jl?-" < ul £oj_u «L^_u_i j-j^LLjlII dJJj ^ i ' aj 3 

( ^£Llj . 1 ^ . ajl . Cr^" p j ^ N ^ I £-a (j-uLtil tl^-u j j a l fljtJl o JLA ^ i"i m (jl-2 

i^La^p-j jjLli!! (jjSij jLai ii_3jju V Lul t_i!jj>J! L«i>. S^jLli)! Qa^S liLa 

j_aVl S^jjjjJij-flJI L_Ll JjJLr^u j-i^Ui^. JjjjJa (oL«-ajj>JU LgaB?) JjjJirso 
i«LoLc j j al gjtj\ JLa-"i i ul 3^-^ aJ i— itJ-2IuJ!j . A",tl ^jjj ^ L l1 1 iij l_Lfl> 
iJ3 _3 l_*_U ' - * I d uio£[ U (J^>* O" 3 ^* ^-^^ L#-al^tILi_ul £oj_u ^jLuj 

. 4-aLc Ljj^Jj-ijJIj cU^sLi. i_<Ja] I <"«tj * «ij j jal ^» It jai^, Jjliaj 
L^al JLy" i .it j j-j^ULkJI 4^jjl*3 i3jjJL>. 3j_fl>lia-> jj-ujJ L2jlJ t ^1 Jii>-" i ul 
^jl I n L_£Sj-C JJl3 ' ^ ULdJ ^jl I n \*$\ ^JuL] l_Ja£L) (jl (J_a^fc-1 i^jLa-lJLS tjlj-^l 

4_Ll«ji CjLjLlj tLS-LSe-uJI 4jJj^/Ij iCjLIJlII a LtlaJ I 4ije-] J^^li- ja-ijiill 
Jiilj i<L>.ljj3 (JjjLjj j] 4^ljjt j^jjlj , ,," A , a ^ I c L^J (jl^ jJljj 

C^J*_a.il J-jSa iJJLlJIj ^Ij-U (^r^- J- J _P a ti l"i V a J"^^-^ ^J-*-*-" 

3_jLSLo cjLjLlJJI a «j Oj i lual jiia i^JjtAJLij i uuJ I SLpJI <_4j^jj ( _ ;r a 

(J^3 jJjL^t-Ljj .^jL-aJ^/t d La jQ_At .,j ^Uj ( nlj^a L^J^>. Cjj^jj 4_i_ojL^_a 
j jat ^«tt ^1 , ul i j i iitj i jL^jlLI t_iijjjLj JU J_>o ^-Us^JLl I JLA ijr 3 ' ^"tt 

:4MlLiMrijlM 

Ij_jjJlj i(jJUll Ji-b Oji-f lit S^La ^\ jJt j»Lc <t^JJ jLltJLa 

Lol .i-Lljl i nil J? (j iij i nLvVl jl i4_l>. aj ^_u_u_lAJI i—ijLLi^II ( _ ;r 3 Ljjlj jl ^i-^J 

^ j i aJ (_gjJI J-ll (_jJt j jal ^» tl ^^Jaljij '.j_i3Li«JI ^>l JLa-"i i »l 
^ ituLSt^i n5jj>.Vl 4j£jI i ii tl JjI J_JI (j^-a <J :=,1 T^ 43 ) J -J^>- ^ lajut jLi«JI 
jLi«JI ^ • ■ aj Ji^ it i Jj-ill 5j La-j i ■■ C^>o jLSjJI ( _ ;r IoL»j J^jJtJ V 4jVL>. IjjjiI 
tfj^_ca t^j_ol (^y^ jjal ^«tt ^| i nl i ^-t-uG i^JL>JI jj-ojJj ifj oj^tl J j i ii tt ^-A 
I i ii (jJI jl p i ii ->JI ' a t~ ^JJ ^jjjj La-a L^olal »" ^_y£ Jolj^^l Ju^. f£a 
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Iflo I ^."iju I ^gjjjg j i9lnall &_LpgJg_u 



JUL, 

e^jj_i Ci ^ * jM-iII Jj^ 4050 ^Lc j_La j-^j iX?**' > a ^^Jl jj_<a_>J1 j 

(J jj^£LI 1 ^Jj ^yliJ 1 *. l_j 1 jj?ejj L11 La 1 * 4jj»ua_a 3j»jJLa (jr^- fi L^Jj-LaJ 1 
O-aJL^Tn-ul Lj^ ^c-i-uiXl JLtuill (J-^ LtjLlu Ij Jtie_a CuL£^ t ^-uTaJ 1 CIujv 

^lji 

(j ..jSUtl , i , t-»tl j| 3jiJ| jjlalj^V Lai ij_i3LiL»JI ^ JLa-" i uJ 

jL«_>l 

^j_a 4 W i nt JL>. ^3 !i! it—sL^ j-;^. j-pJtj i n ^J'C i"i i j-j^LojlII ^1 Jl?-**( i nL^ 

^11 (j! VI ilsjj-a Ljjjp L^jlj 3JluiVl (jSLIj .SjijiU cjLiL>.VI 

ciJaXuiJ SJl^jlXI Sj-ALtaJI ' a < oj 1 3j-u^ Cj I j-laju ^\ JL^-"i < ul 4jr J| j nni jj] jJL^JLI 
i> J_A ea * 1 (jl ' a ■ ^ JlJ La_aj . 4_1_lj_u 4_S_jj-La_i j J fll a_tJI ^1 JL^-**t < ul 
^1 u5^J3 La i 2 • a " I C jjal ^.11 ^Ir jLjj£.VIj (jLaJiVL^ i Cj I j-iojijJ I 

OJUk (_pa-«-jJ 3_jJiLa diflal ^j-lo (_ ;r L La_ii JjLaJjj jft^all LuJjLtsjs 4LlL 

*. ^ i a I A 1 1 

' j " I " J ^ ^^Ij iCjLja-L3^/l) :4j^3L>. el A , QJfl j jfll ^.tl j tiJLut- I 

^jj 4j| itolerence JLalo-VI iijijo (J^tSLIIj iCjIj^jILijLlIIj i^^GaSLuJIj 
SjLjIjJLa CjLui^ j-a^l ^LlieJ i j i a 3 CjIjj^ (jr^- _j L5j«Jt ( _ ;r JaL«li jlj^>J 
^P^^II (jiLtiiVI JLla . LuJjjj j_Qi.l i^jJI JJjLlII vliljo.^ jLSjlII (j-a 

oVL^ 
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jl L-i-Se i .1 II (J-*-3 j-A <L>.L lajj c_<j^ jj^I j-ujlj <L<u 
(_-<-3e-ujJ 1 L _po l^j-C fj , Sjjj-SLlLo «Ldjuaj 1 j-u^ ^ JLjej-uiJ L£^ j iJic J| LaJtTn-u 1 (j-^ 

<±jJl*j ^jJI iJjj-lXt g^lSyi Jjt^ _}j ^1 (J-ijj *<>«>U Sj-oiJI c_JjLl 
j\j^£lu*\ ^1 (c-tJe i nil) ^M^VI (jlslj^.t ^Jij3 Lo Ijjj^J .^jK i nil tjLjj-A «U3 

Li. 

4JjjjLjk I jl (j-oJlI! ^La idJJj ^Jl SLaLUs'^Lij iSLaialla olj^a ^lc jl aaJI 

l-u i n"i (_g jJI jl aaJI (j-oi-u ,_pslj^.^/l £^L-*J ^ i nj I ("si*JJ i£^La^M o^'j-^-' 
. jUL«JI (jJalju j <Ti i .1" ! JL^jj iJjVI ^L2ll ^ i-.TMitl JjlS ^ 

JaLjjVI '.j_iaLi«JI ( _ ;r L3L«jJ w 1 ni III JoLjjV! ^3-1^5 J-a ^ nUll JJJL>J! 

JLi jLqjlJ 1 £JU <l" 1 u ) (jl 1 J a 1 jj- 1 jJI j^^sL^tjIo^! ^ji '.j>jl_ia - t Jj-J-i 
^1 JLj-" 1 ..V (jjiLJI (<uk ^Lila (jijijCULi jl 1 JUjaJI La 4ijjJaj 

j-jLa- 1 11 tl (j^i. JU : dJJ j (Jlila i«L2jjJaJ! ijJLA uAh (_fjj>.| j-iaLa^. 
^j^>>J-lJ 4_jJLiL^ j-^i ^-A (^j>. jQj 1 ^***( 0" i n \ £j] I jaU" jj^jJLs (^_uJ1 

-3_u^iil! ^jic jjp ^pJ! j i ( j|j^.^U 4LL2JI ^jji^s/l jll « Ljl^scjjU!)) 

(_JjiJ| tfj^J jo^J (jjjJI jlj^Vlj .^lialiLl Qaoi-Jj V (jjj-II <j-a 

( _ ;r J3l_«j lLI^Lj/ ( _ ;r 3 L^lj Vi ( ill ^jjajj j_uQjl SjLjJUSJI 4-t^.l o^>.V|-4-ix<iAl!l 
Oli (j-a C^jL^ ^ylll ^jjiVl JLaX.VI (jjl LjcjjjG J^LaVI ^a ?ttl 
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Iflo I ^."iju I ^gjjjg j i9lnall &_LpgJg_u 

^1 j -r **u nl ^ ^_*_o cjl_j^£La ^ujj>. cU_o1j j (jL^La^Li ^jl i j-iaLiLatJI 

i4 j m-j-Lllj sLlj*. jJ^SLaj Lil I 1 4 ii I" -»J. I 4 j <i Ull ^ i la ) VI J^^li- (j-o jJ^LiL«J! 

I j * a 3 j 1 1 .1 ill 2 j g /h^\ • jJa li^o. iCjLijSLU i'jjt JjLlLo (J^LS 

Jl>.| iSj-iilLa ^ -l! i c j jal ^»tl ^^JaLnj ^£ Jolj^^/I (j! lLL! j ijj-ajJI £-a 

.jLiL«JLl J^C JjsIjjlIIj cU^sLiJI J-al^JlJI (j-U 

; (cLo-^Jj^LajLaJI) 2jj_i3LiL«J! (_)^t J->J! ijLi«JLl 4-i^>L>JI J^sl _jjlJ! J n uiJJ 

^^Ja I »" n II ^ ' ohz uJl i lil a < aaJI g uu^ 4jl_i»Jl_] 4_t-^L>J1 <J-«1 ^JtJI Lot 

(JL»^I (_)^>-j ii_3jj>J! ,J^a jj^j^jSL!' i"i u i uj jl « Lj!^5cjjm» (j^-Jj "j^"" 
SjljJijJ! jLtj^/l (_>^»j La 'i_^LH 'SjajL>J! ^jjtLillj cjIj-ujiIU! ajJt 

JJLC 2 -i se SjLjJJ! '.(^JLjJI J_2jlJI j-i^l iittl ^Ijiejjj/! »j i .it 

t^j i ■■^iitl jjQll ^11 ^1 JL?-**( i ill ^j^j-u-uj ^j^-ajL?-**( i n 1 jj^jJ! ^y^V^juu^\ 
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<LoL«J! cj^Lt^jljJi! 3JjijjtJ>! a < ir-iLaJI -s^LJIj >cu. j--- Li a n 1 n"U iSjJa-u^J! 

ij g-Sl a-til julj-iU j»l _X-x.i--.VI jLilujI (jj-S 1 1 ju 1 m ^j-j-La ./"iVI . .ViVI jl 

«LoLc (ji-S. 1 ntl ( _ ;r -i <-jI j i^itl (j-a Sj-ilj-lL! 1 1 11 rll (j .i'C «j SjLjjJI i>_ji_t> ^j^*; (j-j-J 

^-1 J-i--" < 11I 3> L_-ul ^r!- 0 J-^' (yk (j-<---II ->J---> (jl <- i _>^LJI pt>«« ^^.^3 

^__j_<i__>- jj-* 3 tut! ijr _LjjL>. (j^— 1 J-.lj-_.Li j j al ^*tl ^_J__L__] ^JiL^jj . j_^L_L__ll 

2 'I 1 aVIj .2 , ^. ; . II _)jJ_>J| (_JJ_«Jlj 3j____al_«_a 3j_iJsLLa CjLjj" i u U 
siLo^tla Cjlj-ij^-^jLaLi!! JjjJI 1 <U 'l<j-d j<- I ; , ^ It JjjJI jLlooj t 4_u^| j 1 nil j 
. j Mill ,j-u «LlssL>. j jal ^»tl j^JaLiu ^Ltlaj I ^3 
1 1 'j i a£ j^LojlII ^1 J^tluj/I «. jjj/J i^l JLaILj/V j-i-T JJ^J- *L<uj 

dJI^i i n~ ^,111 j-^LWI ^jjla .Sjipll S^LajSLII jIjII ^ J>$AI -.-JljlIII jjJs 

l_Ljj^>. 2 tjj , ,. rt-d qj ttltXI Lo-^^jSLjJI 4^t_uj i^eJLtJI ^L?=j| ^l<ij>. 
(j^j^ijJI CjIj i i nil <.Lui Cjj^Ji JLl3 . 2_oj l i- 1 lj J J,| j_jjsLiL«JI 4-jiC jjj _S_Xc -oLjj 
3_sH j^jLi^. JLtua LSD—II jl 2_«_a SjLiJlj*. Sj-ufi I j i ■■ a ' SjjJjs _iljj. i4-L_-aLtl 
j j al fljJI JLx-a U ^a LtuJLs. C-Ji-.. 2JLti.j «CuJLs- tLii^l i ir-i ^^LuijfC 

S-sLj) ^l Oj| ^pJI 2jbJ__»J| tlj^L^jIjI! (JjLj/j idUl) (^Jl ' al , a j j \\^\\ 
Jj LajJ I (jLfLa! ^I l?- 5 ' ^-* /5 i J^LJI pt>«» ( _ ;r -. Sj^jIlLI j^LojiJI CjLj£.jj 

(jljLiL«JI (jl i(jVI La! iSjJLajs 2^jj| j\$lj-a j| t L^iii (jljijjj 

jl>.|j . 4iCJj mi a J-^C <^-l (J^Li- (j_a jcJL-JI (j_a 3j-J-t_i (j-CLai (^..3 ^jlj mi**i i a 
jjJl j jal ^.tl ^| Jjj-l__j| s d i i n itLi Sj-fJ-^ 4 J 1 &I jl) iSjjJL>JI jL-uVI 

.(jVI L^ls iij-aij ^pJI 2_u tA i-»J,| 2Ja}L-J! 
ra-j-je i^ya-jJjiS-l!! ^jlSjJIj lUrbanisatio j c-a — * II Jl-U-3 

ijjj 1 i ii II -» j i^aj lili-pcj i2_jj!j_il| ^ ,",tl ; - 1 1'aj , ^."i <USL«J.I CjIj-uQJI 
(jj^i-VI (_j^)LjcjI/^/l JJLc Jjljlu aJjIjlLa a_La_-.l I ' j jal ^.tl djxSli L_£Sj^e_Ll.l 
w 1 c 3jJL_lLI -i^>*J Ljj^j-___j 1 1 ^> t J__Llj i La -ij-i. ciJjl t n ^tv^-jic j--J_i jjjjJI 
^L__L] (J->-l (j-a 3j__L_t_a CjIjIj__3 liLitjl jl isLajl^-aj 4jljj_j_u ^JjlS JjJlj jl_r»ol 
jj j-lSLj 2 L-a-a. 4-Lu ■ La i uj i-Gll) -Sj-i-. I ^1 S^LUaVLi (jjj-u-T (jjjjs-T 
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■ tal ajcll 4-<ul ^11 4jLxjj-uVI J^-aJI Sjjiil SajljUl! dj<i iti^fl 0 JLflij . 4-aj>Oj_a 

^ilaj ' 1 jjl Sjl j i nil JjjL-u 4_1L>. tjr 3 <L^_ua1j ( ji> :> *^^ 4_a^L*_uj 4ILa^LidU 
jj-a (jiajjLcJI (ji^-J i*CbJ->Jt LuLs^li JjlJ-il (jr^ JaJLUaJ! CjLcLu/ 4j£I 

LULc ,>tnJ .dUi 
LLtl 

(J-Aj S J-J_3 La-*-! I ^1 J V**< ( ill S^OJ-u ijr b d 0 < nL>J1 (J-al^JlJI j^Jb La 

jq_aL(_uj 3_}JL^_a 4_i£,L<jIo*Ij 4 4_l*-£1^ejIu J-ol ^a£. ' a t es J JL9 4_it Cr^" 
i_<J ^L_u jj| j^jGj (jl LLlLc (jLa i JJJL>J! £ *-^i>^ 1 J-J^LojlII ^\ j3r~ i nl 

(j ii j Ij tCll j j i ii U J JULLaj J_2-«_a (^LijuI jjj_u Jfla j_i3LiL«JI ( _ ;r L3L*j 
3j_jj_U jl j_tl ^IjLir" i iiV (JjjLjj/L^ 4_j_Lc <_Sj-*jJI (jSLa-l Ji^p-J (.LaLc i_dl_La> 
<_ in n p-fl>i (j_9^J 4_j^aje jj"l aaJI ( _ ;r IoL*jJ j^ljjJLa i L^mAj 



i_al uiSo i nl jl tJal ui i II "ma ji i^lj-U 2 U , jJHI Stress 

icU^JI Jajlj^i jj< Mill ^j£i 5-lC.jJI taj ■ -VI jl i^J>II jl di\ jJI 

^Llo.VI tiJLLa Ij-o-Ij-^jImiU oIj-^Ij^LcjJI J^Lilll JjLu J>L>. ^ 

.(^ij/ JjsI^jlI ^jjs-VI '"'I taj ■ "II j! (jjjJI^II (^ic- -^<"tl 
J_>JI (33^ 4_Sjj-Laj j-j^LojlJI ^^yisljtjj ^ I ***< a ^ i <tnj ^J-aLc cLajj 

2 j J j I <Lj H 3_aJajVl i 'I < (^Jl ^jJI JJ><-aJI ^U^.'^l J^elll : JJ* 

Li. «Lit-£u J-a-iHij jJ^jtHl I I JLfli ti a! i />vVlj p i 
JLuajVI SJ-^-ij .(jjj-u^ (j^LiV 4^j^>JI (jlc: SjJiill SjLj} (jJI i^jJI 
(_Jj^>.VI j_Lj 3jU>.IjJI (jj^jGj CjLaj^/l (Jji^cJ Lajs oj_<j/Li joJLtll ( _ ;r 3 uilUll 
o^Lj Laj j ■>■•>■* tt dJLLflij . Lj-tle Sj taj • •■ 4j I <U OJ- 5 '(_>-^ejjJI (j^Lc 

( _ T i c1)Ij_jJljj i4_La-Cj 4_«_aJLa_aj (JluJijJI ^Lcaj^l 4S^Lc ( _ ;r 3 CjIj_l»j (j-a 
SjG_a_ll Ja_ilj|j_II (J^Lx-ilj i"itl (_>^ulj (^yi d , ..lAllj cQijjJI ^LuajVI 

(JjLloJLi (jjj_u^ (j-uLj| ^ jj JjljJI ^Ij^IIj i^LkJI j i iijtlj itLij^^/lj j_<j/^/I (jlj 

.(^IjLaJI (0-4i^ljL>.V (jL^ La (jJI 
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ij j 31 2 * !l ^1 Jlj^-**( < til »j i ii T 4_t_*_u_Ll Ll jj>. I Li£,LaIo*1 ^LaLc jjjjlj 4_j_a^_J1 
I ■ ■■ -5l-5j-^ * ■' 4>^" (jlr ^-t iCjLatjjjVtj iL-JLlaXlj '"'I »IU"1I a 

CjLiilalLo 4^>-!^a (jLjiJ^I CjVjLsJ, I J 1 1 J Sj (j£La-i ^Jilal (_dl_Lfl>j . jljJoLi 

JljJa ^Llj^l £-a!>J :<-d-Jj JL5_a ij j a I ^ » tl ^IjJt^u! J}L>. (j-a £-*I»J,l 
«Cl Li-Lai n'lia^U)) JLulII ^1 JLa-"i i nl (_jJI Oj| JL3 (jjj "' + ^J £jtS*^ 

J) 1 * **< a :j-j>.I (JLii-a i^Jjj-LiJI ^jyl^. «U£La_a 3j_a (J^lsi ^La-ill cL^jLii^ j-j^Lti^. 
1:1 J ' "* ~* ^ 4jLlLoI jl i«gL>.Llo.! <j-u i3J^j-^l j-i^jLull (jLuu'iM 3JjL^txj 

i(Jj_«_fl_L! *j j i a 3 j jSI Jii>-" t ill jjt i£-«IL>J,! (j-ajJ "A^tlt! pi xUa-ll Ij 

DIT » A 1 1 £jj_,_a]l iL»j/ji^JI jLa^. i_3jjlj i4jj_Ua^»J! ^LUsjVI ^j^*; (_j-"i3 
i JL^jLL-u^U (jIsjjijj (_gjJI (^jl^VLa Business man's high Suj-JSLj^L] 
SjJLs JMi. iSLcLuJI ^Ljl 45}Lj JMi. ^ jLinJI jLiT ^iaOJI 4JilSLal 

(j_a 1 j i i iM LxlLi* L- U -£XIj d Lq C Ja^aJLUs ijr ll Jl^JU ^3 ^ilLa ^IjJlII cUjLu 



( _ ;r 3 4jo-2JI 3jLjJL>J! j_l3|JL«J! (j-a Ij-JJ^ (jL-ujV! ^jiac I jjiIII Ij-fli JlLa 
^Jj g 1 < £^ j-jiii? (JtJ-* * L^>- ' a i --J 1 1 (j-a J . (^paj-llj pJVI J_us «Lc!j-t-£5 

jj^a j j j'C JJLc ^js (JjsLnIlil d Ij t iij j-3oj L^jV iCjL>.^L«J! I a i 4JlH_Ji! 
fiLjLjj-i_o fiLulj^ «L>.1jl 1 j 'It^ I ^jl ^Jj i 1 ^ojl3 ^Hj ^ji ^jjij-uSLJI aLlj jJl3 i^-UsjJLl 
ijr 3 jj^ 6 - 1 ^ J i n -»J1j 4_u_oAlI! p j I**' rt £_j_aj>. jj-* 

4_Cj-j_u_] 3e "1 \ 1 i Llsbj l_a_a 4 1 JL>. Ij-J^ Li^J ^jJuj-uj d J < ***' 1 1 cUlj-lL^J! 
(jjil—cJ! JJl^. i\j La Jal J -i'-ij-J I ! it i4jj^3 4j>-Ij (J^-l (j-a Cj L _j La-iSLLI 

SLpJI <_4^. LlX (j£_aJ.I JLp. ^Jl (Jj>J! L#ji^9 j j a I ^ » 1 1 Q^a jj-"i 1 uj (jJ jJI 

. ■ * >i I t ^>^- 4 - 1 * 

j xSLajJI (jl (jl-il! (j-a *j j SI 2 «JI ml Ij? Ltui (j-ljJI (j^ (^jJ 
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i4J JIL»_a <LdJj_Lu j-lsLLjlII ^^jaj^c-u-ai (j^j-u^, {j^j f-^'J 3^ £aj Cr^" 

^1 J-br "1 I .il 3^Lj_uI 3 j j * 4-tlalj iJalj-^Lj L^_i J_?- j i nj ^jjJLi^j 

ij? _i_j_i_u-o l_3 uLa_>J 1 q-uj^iIj . Cj L*_<iI<->»-l 1 4_j_J Lc ^3 LSjlI 1 ^_Li LjlJ ^jj^j 

CjLjLu L^-La Cit-qjv i _ jy IiJ t CjLl^L>JL1 dJJj i"/7 J "/3 ^^A^ £Jl>-^ tj-iflLlidLl! 

JLaJj ij»_i3LL*J! ^1 JLa-"i i nl ^jini d i^> ,",11 /">! A . j A h -> ^jLj] ^j^aje * 
4_L_iLlLo ^j-Lsj j-j^L^jlI! ^1 JL?-**( i nl ijr 3 ^ a^ll 4_u_u^iil1 lUjI d ' eaJl < , i fl t a J 
i«!jl«J!j i04jSLI!j isLla^jc^JIj i4-l«-uJ!j i<I jjl i alia ti-taj ~ tlj . g> ^1 . .VI -.JiLa 
.-<! A , ^.tl ( j_ a ^j^jA", , ,,1 1 | . ^ i ,i'i->Jl ' 'tl ^JLCJ iCj! jJ! j_LajGj 

V <Lj| cA-iJ i j-jJs l_2_»J t JLa-"i i .il ^1 L^j 1 L^_»J| i. i i n M 2 j , „A Ml 

Als^j^a *.fiG_Alj-lLb 4j-<ulI1 Jj-Li j-j^LSjlILj «LuaL>Jl (J^Lfoll Sjjiai. ^j-* 'j-^^ 
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iiJ j-Li-uJI £j j_i t Jij-aJI 4-L-Lea-Je fjf-a B^—Jll ^1 j_i L^J^Lj>. jjlluLjj 4jj^iaj 

} ,4-L>.l flSUI 

JLa 4_j£^L-u LULa-ii ~ j i aJ (_^i>- Sj^Li^s jljijjj iSjUil! aJ-tb J^^Li- ^jjGJLi 

^-*1><J.! JjsLKjJIj-^lj-il! ^ La ui ii (j_o LLsLx-il QaSji] 4JL&!j_U *Lulj j-«-«J! 

j-lsLojiJ! (jJaLtj OJJ^ O^'- 1 -" ->!>aVL3 .j-ajJ! JljJa j!j_ajj-uV! (^Jl J-Laj JL3 
sLUsj^, Qaltaj i<L>-j_>JI *j uiC (^yjjjV! jl j uuJI Cilj Lmll oJUfc J^Li.-JaljiL 
.p^jLo* 4_)L$j JJ a ^ ^* 11 (jLa.il Clt-o* jj-a JLiJUIoJ! jU^II 

.>lj_U £j-L3 .sl-sjl I o K <u! Sj i^L«J,l S-l^-jJ^^lJI oLjIjjJI Ci-M^ji 

(jjJal_«JLj (j_jjJ! t—lLi i^ill (jl : ( _ T i£. I . Jjlj La-i* j jSI aj II ( _ ;r l!3L«j ( _ ;r 3 dLslj^l 
p^aj^Lj c_t£,LlX j^l p-A I j ■ ■■ -» ■ 3jjj\U .it jJLI (j-a 4_dJHjt_o 3j-u£ LcIjjI 

Lcl j_il ^jj-a J sej i ii \ jJ! jj-* ^-^>^ (1>^ J (j-a (^-tf^W-^* tj^ 

21 b.' JJ^ 1 "'^ f ' JLseluil ^ JotjiVI jL Ju£tl)l ^j-b 4j! VI ..UVa 3Jjj^ 

^J^jlJI J_t£,j j^al ^«t1 4_o*Lj jj_a j-ajtJ! j^Jla J^Liu-o CjjJL>. V * il i tfoll 

tjl "if VI ^3 j-aVI 1 JLA jjiiil 'j^l ^j^-aJL^-"i i u t (j-ljJ! * )l i Mill £_a 

SjLj ^1 (j-ajJil (j-Lc (j-L^-LtaJI ja£L>JI (_£.5jJ u' i>° 'J i -^LL4> u' -^i 

(j_ajJl! jjj jl LaJI Sjj ta-j-JI (jLs i£_4i>JU U LtJJL»j (_^<JI j!jJ^/Lj 
pl^« rt jj Laj 1 t^-Ualj J rt I JJj^ iJ7 \a[ju ^£ Jojju ^ jjl * iLfoJLi 

^IjiiclLj/! ' j SjlIIj j»L»jjt! Jj-^*-o (j-o 3jLc ^jV! <iL>.j_l! i_iJGj 

Lj|_o.| ^ l aj j_l3LL«1! (jJj-i!! ^! jiejjj/VI 3_L)li!l 3_U>jJ,| La! . (^it^ 

4_ljL^_i 4_L>.j_a JU>-jj (jjil—Ll! p Lk«J A j i u ilLi !j_o.|j . I jj'a ^Ja aj a Jaljil 
JU>.jj idtjlj da^gj ijr l! ^j^-^- uJl Jut^, j-j^LojlII ijr IaL»j ijjjl t u jj laj * LaJLt^, 
5_ajLo_a ^JjL-oJ A_4_4_e3 p_aL_uj La^ '^j^"* - uJi LaLLsLjlj La J 1 jd^, L) j-i^ LojlI 1 
, <tM j~. , „VI j^tj t^yj-XxJaJI J i ii 1 1 ,i"ill IjLA 3_L£:La^>.l 5U .^.'.ij iSJLjju 

.j-iSI ?<ll (j-i^ ?<ll 
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Iflo I ^."iju I ^gjjjg j i9lnall &_LpgJg_u 

JLd-9 £-t£tsc-a ijr 3 ijr Io*J ^Jj i4_iJb_>JL! Cj L*_aIL>J, ! j-j^LojlJLi 

LSDJI j Ljlj^t-jjUL^ I j i ■■■^ SjjJI! jljl! ^ Jolj^VI j iVi'il j ^LjjJI 
dJjJ 0 I r Jjlj Sj-^LlII tijL^ljjJ! jj£J iSji^ll oLjVoJI ^ (>JLa!j_t.l 
4 j <i Utl 4JLJL>JLi ; i Atl M-cIbI Lg-o-Al ~n i_iL^u/V j-i^Litil i— il ; i Atl 
<U-3 (jjjuil Jolj^VI j i42jt!jJ.I 3j^3 J}L>. jLlkU jLl«J! (jl ^Jt^ :S_uVI 
ij^*.^/! SJLyJaj 3_«_Li-j I j ojSLj J ntl <j-a <L>.j_>J! 3JLs~jJL1 J^Li- 

«Lt_L*_a (Jjvlj^ £_a Jj^l j"" j ^«lt gjj , >. A" JaLa-ii -i^>*J ^jj-A 4_uliiJ1 «LiLjJL>J1j 

J J 1 ' a " "' o^i -^'j- 3 ^' d-i- 4 - 1 '— 4H^J^'j CjLLu^ISJI iSLpJ! (_j-9 

3-)La-**( i u V I (j_a ^JIjjj jj_aJ>J1 ji_u w i i ^»*T1 jL$_>J! CjLLa_u_a 

Jjjj_LaJ! 'ijj scSLtl ^ixaj Lo tj_u£j njJLil! i_ijLLij J La «jj 5>J^ ^'j-^J-^ 

(JJLicj j jal ^»tl ^|jLjr"u „| <; j_»_u (jl ^Ir jJaLa (_LJ-5 V £j3l_aJI 

*j j"'^ a. I ilajV 2^1 •»■" i 1 1 La i til I JUa jtujjju !^JjL>.j ij_i«L2jlI! ( _ ;r IoL«j 
5Uj>-LlI! 3 m i .ill v^jhUJI :Jla j-tSIStll (jlaUlI i ail j-ii: (_^I^J(JI La! 

iSJjjla SjLa juj jjlj L^jLa (.,-»■ i nil Jjls jjJjj ^jLoj^l ^ 

j-jj-_»_lJ1 ^a_A j J 91 S-aJl ^1 JL^-**t < nl ^ ^j_o jl^ a**t < nl ijr 9 iJJ j>. ^aSLu-u ^Jj3l£, JiJ^ 

( _ ;P L3ljilII jojj La julc ( _ ;r l!l jh-lLiI!! 3j_aLLi jj* (_g jjL\II jjjjilllj . ^jjliUI 

i JLjlj i^jLSJLl ^_a^La Ja_ujJj J_^£ 4(^_»_a < La i ijr 9 jLojtll ^La_LI 

Ij—lIi^ ^LS-a-S 'lX>**' *— ■ ''j- 3 (.j-Lal-KjJI (jr^ j-" 0 ijLajtJI ( _ ;r LaL»j SjjJtjj 
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(j^o Sjiaj^c: CjVLsca ^ qji.jGjl ^ AjuX\ CaJl^I La 

(j! (»1 i^i < II 3j-gJa (>u>.jull J". ^)5U ,"j1I 2U .V.Vl dlbJ <jSL«j itiiljd 
. 4_t£. £^La^l d" jr j (j^s (jlr (j-ii-jdJI SjLc! ^Ir gj^aje-uJI j-ajo 

(j-J-m J-SJj .j_<J3|JL«JI f\j3clj^\ ^ jlj_*l<j/^iJ (j-aiejiJI 5_lL>L3 (^ic 
Luj^. JJi^eli JuS 4-ls.^I^iJI CjLlLjjlJI tfJLAj i^^La^l j 4-JLaivVI JaAII JjJij 
CjLui^ (JjLu *^ty< , .. * c^-t^t-i ijj^j-U j_ylaljLm 4jr 5 jLLjtU j-jlJLa (J_jila-i CjjJL^j 
JL3 I j-A 1 f j . SjJ_>J,l S_iajL>JI jLi^M CJ J-rxJ (jl (Jjjs jl liiJI (j^J SjLjIjUa 

cjLi£Llj1_lSLLI Cj^-?3 *i-^L*i>.VIj • nAllI (J^sI^jlLI j-aj -^j-^' ■ 
ij-j^LitJI ^1 Jl^t" < nl ^ ^_*_o 1 jj-a ^— LaLSUI 3 jJLJI (jjli^J ^£3-^ i ^- > * <t1 

. I Ja JL3 ^lj La ja^JLp- CjIj^S p k « " jlj a" ( .i^U (J-iLa 
.S I J >.j lj j J j j al fljtll ^>l JLa-" ( nl i^juA JlLI Sjjtjll C-Jsl^aJlJI (^yjk La 
(jSLI i4-uo2j 4_uL*j^I (_Lt»J La-a Lufc 4 Lia djoUtlj ^ ax j *H CjLiLljJI 
l!i jLo£. t_£l tJL^- 1 ^I' 1 -(jr^ ^-^J" 1 ! t ^ tJ (jH"^ ^ ^P , ■-3^5Th L ^ ' ^ fl^^-ll 

( _^Jaju j-jJijj pj i n'sJI (_L^.I_s ^^yjLuM^ ^J^-Loj (ji c_t^t-i jlr La 

^j^SLj LjLo*t L^jSLlj iSj-ALIi cjIj-jJLlII ^jla (j^^j La lj»u£j i n-»J1 t_iijLLaj 

LujLj_a jLajtJLj Ij3Lj jii^^/l ^jJ-JI 3j-^>. i (jl JL>iJ 'i*Lc «L>. J i6jgj i u a 
:J[^t£LII :dJJ!i JLla-d J^a^/I SJljju i nil t i^l ^Jlil LAj-i^, jj-a j^I j^pajjGj 

i juSLII i_ajLIaj (^yi cjIj_l«j ill jl>. I . .." (J^eSLII £yz d , ,, ,tl cjLcj^>JLa 

LojJj Cj Jlxj Jl^ «bLa iJj^Ja J-a (jlr Sj j & CjLcjjcj J^eSLII ^JLa-"i i nl I jLa 
j^jjj (j^e-ij i4j>.^Li^3l (j^-a-i ^ JljSLILi ' alj 3jLi£. i—kjilUI IjUkj i JljSLILj 
Cj.jl.sjl I <iK ij-^LajJI ^>l jjr~i .il »j i n I 2-a-o-jJI i_iijljjL!l JLaIo.1 jljj-J q\ 
Cm Jl^-**( t nl l!iLa iJ^Jat 4_j_Laj SjILdJ ^ JLa-"i i nl 1 o lSj 'j Lcajej i al I ^Jj* a rt 3^j3 

1 1 'LLia (jjSj dlj i nil t_<jal ^jlII (jLa n La S a 5 > j ■ a a SjHi! ^ ajj ■'— j-i^La^. 

CjIj-ijuJI Ojjj La 3. jl jjj i JLa^/l Jj^LaJI ^1 JtidLj/Vlj iSj^ill j_ii2L<L»JI jjs (jSLIj 

C^-o* jj-a (j-ijl i n"ia cLLaj^j ^ a < a * j-LaLL*J1 ^j^Laljtjj jjj jJI ^ui^. (j-u^ J 
i4_t-£sL>. ^ fl ' aa * tiUjJ Aj^j^l p ^ * rt Sjji ir^i d mJ jj^I iSjLtiaJI jLi^U p^LtijLa 
j I tLa JUJLiij jj-iLu JL>.^j La^ • 1 j 1 1 n i £j\Xl&A-A OJL?^' LJL^- 1 L/^* 
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Iflo I ^."iju I ^g-iug j i jlnall &_LpgJg_u 



^i aisLiii j j^l^i ^m^v jbaVi ajj^ia awn jissu ^ ^i 

. ..2-o.LUI 

'^J JalLuiXI jj-a Uj--?" tj^^ <— i^4-*_uj 1 1 m <XLa Jl^v^JI cLajlj C^jI^ cLu_aAlII 
(J La-ljv I j j j al ^ » II ^^LsLtj SjjSLI sLUa^c (jjjLJI j^I (<s-A t— il j uJI jjl La£ 
I Jl_i_i La J_L£- ^-lILSLi j-j^I tj^^- 1 J AjJl £-a 4_ajl J-JI ^J^l uiXl jj-a ^a-$3Ljl-*-a 
^Ijiel^^U JLaVl SJjoiaJI t-JaljjJI (jl La£ . 2-2jfc I j_t I (j.^ ^ I j$->-a lj-3^ I 
- La j "■ I i I i I ^ ■ *l (j-a J-i^ (jr^ a . ^ I A ^ a_u . .. jj^LiLatU ^ a" i n tl 

»" 1 11VL1 (j JUJI J^. L*j_uLj 4-Jl 43jj<-a JL»-a ( _ ;T ^._oJ4-uJI j II 3^ " til 

<J^>> 4j_ulj_} dJJ!i ^-p- 1 tl)' cJ^" '^LJLl^JI <= L(-uJLlA jl 4jIj^oJI <L*_uJLlA Cjljj?e_La-i 
Jj-a-JI ,_£jJ (^-cLaJL^-VI j (JJj-SLaJI ■ a I ^"tl ill ^ j-i^l Stll 0 jjj 
4_j_ajj3 ^->j' J-^ J ^ * CjljJ-iJ.lj (Jj^eSLIl^ j jal ^»tl ,>jLa i£-*Ii-><Jtlj 
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CjjAIj (_psL^>.^l CjVLs. a ^ j 11— il Laa-VI SjLjj 
2 se 'I t> in ijl a taVl oLlSjj SjVoJI 
(JjtjJ jj>.V! (_p3j_a r I ' aJLllj ij-«jlI! SJUal j 

j j* j i n i ll miV I J_Aj . J_j_*_i JU>. j-gjlII 
. o » o H 4_t£,LiIL>.1 Cj^^ i"ia 

d <a i 

£_aZL>Jtl \^Jt <JI j I nil (j^-Jj • ij? IbVlj J^jJI A-LAjgJ 

j«_lLiJ £_L4J (jjJI (j^j'j-Sj' >L«JJ jl JjJ-«3 J-lLS 
^_Lo (JjL-uJ £__U j t ^ C I * - ^tl , n ill p jfcs ~ 4_l_ujl_4_3J 

-v^fl (j— a (_5-l.II (_>tjlj_2JI jl SJ-a-sJI 

p j a * **< 1 1 \ -^_u^ll\ Jj-jjJa (j-^- (J 'Mill p j la *" 
( __ r cl jJI £-«IL>J,! (j I j I ^ £ Li£. jlll i_i-<JLu/Li (jlaL^a-VI 
Jj__>JI ^ I c ^IjJLcl (jl *C i ii II rft-xla '"■ j ■ **' * ) (_^oj-u 

5i LuLul (__rL£, l_}LoIl£.1 d 'ij)j j i, > ^"t A , ,.A i .".It 
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3J^jia QaSi Forcage jjjJI j Jj *!j^.^M o'j ' cl;!^- 2 J-HT^lj ii^>J! 

J-UsjJ (j-*-" J^'j-^" O' LJ^*" O"^ n_gjl ' 'i"itL» (JSLI! (jr^- C^jlSj La I 

. Ju£ti JSLi 'j-i i^-ll LgJ 



^ ss i>iLa ij^yijj^J! «L<^>.^M j«_Lc cjLu/Ijj J ij^^Li. 4j>-^j cjLLl>JI 

Cj^ *C i"i a J-J^J 4j3jJtX1 0 JLA (JlLa . (^_L>J1 ^j^~» a JjjjJa 4_] ^Jj3_>J! Jjlj 
JLlILSjj ( _^^Ljj La Ijji^ (j^'j-^" ' • (OJjtLia (j^Jj iSja Jx. 4-i£.Lai>.l 4_Lflii. 

j»jL>J,Li ^!jjJLi sU^LiJ! <j-ul jil! JiLa (j^s ioL«Jii>J,l 

a" i nl (_yJ.II i_s!j_cV! J j S II dJJj lia-uaJI ^jJI 5LLa t-jjLsVl 
<bua £_a L$_LLcl (^ A n n" a ( __ r #3 ij<uj^tll! (jjjjJa (jJjJI (j-a LtjjJL>. 

(jl 'J^jjj ■ V» 1 1 (j_a ,_La ".^^yJlLKJI mil (- _ r Lc Lut SjLtll d I* i iiVl jojtij 

S" J-^ ^S^V^JI JlJ^, (_Lola C?^^JJ ' rt J' "cr^^JJ (3 " (J^ 1 
(j-a (_T , -p Ijjj ^ £ ^L) W 3 i_yo^se^i ^juaiej^ ^IjjJ! 4jj*I (jL^ (j^s jl 

w I c (j^jLaJ! c^^.^oj (Jjfc iSj-ila^. ( _p3lj^sLi J i uIll 4jLu;dI (JLalo*! ^ajeAll 

jl>.I (jjjLoJI (_psj^j Jjt St_iL>>jVI ^^-^ jl j'jj-" j»Jtc SljJLl ^L-j-jJI 

(jl t^^cJ Jj* ^i_L«^- £sJ^>- La !il (j^sL^-^l La^jiiljj ji (_T^>-^>J' j' 

LaJLt^, (_Jj>.JlILi (ji (J^ojLoII (Jjfc S(_jj>.jGj1 (jl t— t^ej i^j^ajLal! (Ji. Juj 

^IjjJI (j-= >, <J! ^J^** ' alsejxll Jjt S I j i ■■ a I q\£ Jj Lul a i n-v i_4jj>JI (jjSLj V 
JjiC ^Jua La S(_ylajJI i aljeaJL ■ La ■ i tall J JLi^2j ! jLa ^<u SJLiJa^/! t_)L>«jlj 
(j^SLjJ ^ejl t^aJI JL)JL>u (j^ojLoJI ^jj/Li t __ t £Laj J-^J ^J-^' (_^>-Ju^l 
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jjjljgJI i_ihJlg— UpjJgjjJI 



I I J C (j_a (jj- 1 ^-*- 1 (j^-^**-^ tj^ * JJj-stoi JJljJ Lo (^^-Lc J-^^ O^J."*" '"'**' ^ 

(JLta- T L>.L£ i3j-_j_La_>J1 j^palj—a^/l (j_a 1jL>>1j (j-^_L>Jl L^J"* (1)^ ^1 C*~^J-9 
(j^l uitll <- '« (<•> (jl^ (jlj ( _p3j-a (^ a y sacks )^ tj i ii i j^loj-x CjjJL>. 

Ljj^Ui I ajLui jlIjj 4j i_iL^m JikJLa idiljd JjL-uoJ! ti]}Llal ^IU-,,„t jaLJI 
Li^ iCjj^-i (jl Q-j-Li V /oj (j-a 4_uLl!I ^1 _a^- SLiL«Jk! 4_1SLIj 

(j-^_ L>J! (jL£ I I— « ^t^". , ,." ^ss^tS Jj^ .t^" 4_dJ (J^-1J (j^-4- 1 

i aaj i_3jjj/ Jj* j! «Downs S Syndrome (^Ij^J icjjsj^o ,j_a ^Lkj 

. (jj jJl^il aJVI (■ mum dil JLij i 

(j-a Jjt i(j_»_aJI CjLaJi^Hil Jj-oj ( _ ;r 3 (_p=lj-aVI OJLik JlLa OuL^ Ijl 

d i ii al_r»JI (j-j-u J^aJS »1 ui < tl (J^ (j-o ^ 36 ^ ^ ^ ' Sail I tiLaj (jt ^j^j Leal I 

JLiis.! 3j_u^ 3 jLjj J^>-J <LuJaJI t2iLul Laj.VI ^^alll (j-u^LiUlj 

.«(jj1_}» (j^a1j»£.l «l£.^_aj3e_4_l (j j**'*^ I 3_]Li-£s| 

LUdj— a ijr jl_»_i L- L -l v (jl^^c] Cyfr 3 ' (l^J^ ^1 ^l-^- 0 ^! (j-° Jri-^"^ tj! 

JL3 J» 1c jjsjc^ jl i=Ll!J (_g jlJ I ((j ( ii (_g jj) JlLa «U V I jj itj 

plr (jii- 3 j i .n'ij 3 K ui a (jllj (jl Lis. SjjlsL^s-^l (jlr (j^aljJV (j^jLill 
LaJ-Lc L^_La (j^a-LseJllI (j-£-4J L^JLlalj 3 K miU a'jJt (jSLI ij_i^sL«J,l «Lo-VI 

Cjlj^?E_La (j-o S^Ls"^ ^JjjJo (j£, i«Lulj^aJI ( J^j-jlII 4_>JL»_a 4_lo_j^ »1 o I ■» II p 

«gene (ji^>-)) ^ol ajj jl i 'j S a a «gene ^ -v» 3_al JaU «3jIjjJI 3jj/j_La)) 
i iuSI (j! (jjs ^ai.jJI 'VtH" «g ene <j^>-» ^ph-c- Jl JIjljjjjiI jl i JiSlj 
J n uU di! j (j^ J^Lio j_uj Jj-ai! (jjlj>II S-^J-^' 4jJL«I 3ijjJ,l 

(_^jj>.^l ( ^I^ojlII (j_a 4^Lse_Ll1 (j_o J^Lj Lo (j^J ^ mmTI jJ^. ( )jL>iJ siI^l>-I 

.jajaJj S$ (_yjJI 



<t_i! L«^ iSJLa^s V Lt^l j i.-it iM (^lll oljjtLlai! Jjatj 4iS j ,jjs JjV 
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LLiI LiLi-ui t^L5 uij 3jLjlj_o jj-* 3 'Jj-Ls^ (^ri-*- 1 o~° l J" j ~ u 3 JtP 1 * lJ^ 0 U * ? 

ai 1 SgJI ^jILo_i ' Zu^ : Luj-jJ ^ * Lo I ' JJ ' ) LijIo*l 

( _ ? _aj i^^ljjJ! L_i_La.ll jl La ' ( _ ;r _5 I j~l _Uala-j -Lulj^JI sLjj/JLl^J! 

i {jJj-ihjJil\ ^jjJLll <U2-uX I Sytt-LtaJ 1 SjJldll ^jL-ujI cLujuaj t jJalLa LjjS 

Jl -GLuv j-uJlj Jij^c-a l_U_U _> j i^i?U (J-ujJj . (jL__i}U 
3___JI j-uju ^-Aj 'j Ia3» *j Juut ^Jt> Lo lLUjU t ^ a 1 1 ^Jj t-bjj 3l_j_>JI jJ^Jaj 
(jlslj-al (JLtc-o p 5e--aJI ^Ji__JlJ- J • eu mi, I (__-) 4-uL__iVJ C_Lu-_-L! -Lulj^JI 
A VI j cLy i ii tVI p-p-la Jj 3jj-ijJ,l »l L_a-_VI ^>L_-_>!j 4_<- lj_»J I j i . lISJI 
4_jjjJlJ! cLa- i gj VI ^jjj a x«-ulaJI - I i a£ VI tJ^" L)- :!>, - 1 d J* ' f ^ 1 I jLtcjIj 
Lo ^jj (Jj i LlA Lt^ JLA jj-o^ « Lp* ^_laJ1j ' tlaJI pJLc CjIj^e-Lo jj-a 
4JLjloj ^jt ^J-JI ^jLt-uj^/l ' 1 Lo ^-Aj i J^ 3 'j ijr^-^' J-^ SjLiIu'^l t_t£.^-i 

^-lo ^Jli-o jj-o i LcLaj I J L^aji 1 lJL^- 1 d)VL^t_o ^5 fiL»jj-i_oj 4_Sjj-Laj 
j_jLJ»I (j_o (jlj-o! Lo-Aj 4_u!j^I! (_^ajLalI! ^^Lc ji ijjiajjJll J i u itl (jlsL^a-l 

.4_ulj^II SLj/JLl^JI ^ 4jl3|_LII 4j^CjJ.I 

. Luljj ^_pe_t-£5 j'^''- ^Lljlj i^JLo Jjutj I o^dJ «4_u1jj <L*_uJlL&» ^IjI 

I L-q— »-SJ t ui 'i tl_i SJljJL^, Cj^I ^ i"i oj ^Jjl i u o J^J-*-^ i^J-tiiSl (Jlj-ilij j Lajc ^Jj 
I I taj i ■■! J ^ j i eaj -IB 4jl i J i2j ■ I pJLc Cljlijjj ljB^ JLoj _Li3 . Lu_>L-aa 
i^jljj (jjJLij ijJj^jV! (3^^ J^*"^ (_yaicjji ^Llj! jl i LLmAjj ^Lul SjLcl 
«^_j1j^oJ1 cL*_o J_(_A)) p_l£, d c I laj i i ^ i ■ i . I *j I La rt (J^a^-i i n ill ^j_o ^JLc 
I j I iSlj_ol p^>-j iLo (jLCo (Zygoto 2 ■ '-^ j j) 2 sc Si " 2 
r,LSLo jj^o ^ ji^l 4J 3 jmit Li (jj^j V-l j^, 4 L^J (j^iJ >LiL J-*^j 
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^IjcjJI L-ikJIg-L^gJ^j-JI 



.genes cjLu_>J1 J_aLuJlj 

7>j , ,.t j ^.^^j-lL I (J j-t-a j-J 1 4_u 1 jjJ 1 L^j La j-2-a j i L^-uiAj j^-iJ 1 

l * * jjl ^2)^-4-1 4_uLui_j^ CjIjjJ-o _}L^t_il 4_jjuj iS^Sl jJ| jjy^Cj ^LajJI ij^lC 
t AJLxIa ijA-u-u-U ^ JLl Sj^ljJI jjl J_i3 i^LuajUl ^5 JjiJiJ! CjVL>. jj_a 

' 5^ La a 1 1 <GLajJLaj 4jj)jjJ,1 jL_u_i^M CjLLuo ijr 3 j-uQll d ^U. ' a i^|j_>Jl d dla *U 
<1_Lj_i (j-Lv (jj-I! (J-4-3j_lJl jj-* (j^-(3*Lul 4J_aL) Lo ^^yl^. «LuaL>. ^J-*- 1 LajLt£.j 

t>tlu3 (jiitj i ^ eu a l^lj-^Ij - jjU"tl Jji^ £Lo i jlj-bVl 

Jj^ej i^1j->J1 dJiLa-LU QjJb 4_u1jjJ1 cL_oJ_L^J1 (j-u-cJj La JlJlC .(j-uLJl jj_a 

l£ JlJ aJ S-HJ| I g * L^aj - ^jJ| 4-^-L<-u^1 j-Laj>. ^jjC LlLa (J^LiuTli £)f s-j-o-U 
^j-La_) (j! LlJ J^3fcJ i( — 3jLit_aj (3-^ (j-* £JLA 4lLtit3 LaX.J i|jL_u_iVl 

£j_u3j_oj ij-La_>Jl ^^L*_tJI IjLA (JiJs ijr c1jJ1 ij? _iL_uJ , ^l 4_o^^lJ1 ^jjJaj_o Jl^s_i 

^. i m~i~j La ■ i aJlj 4j^!jJi! j-uLkjs o' w 1 "** ScjLuiljjJ! dJJj 

£_«-j->J.t ^IjLir" i nl 2 j a J ^ jj 2j jl ^ jlr (_gjJI (j^jLUI ^Lal 3 K uJll jLtjl 
. Lg-al Jtir". ( .iL jlj_3>U i.iji.i jl^ !il La j iSj^tiU S-LS-^J^^iaJ I 2L3jjLAiI 

liJJi i t .i La^ S J j 2j '"II (jjS (jt jLcuj'^! ^. a" *»■ a U j uuJI (j-o J . '-^'a |j 
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j_Lo (ja_il_2JI t^?-^ f ' ♦<Ji>*'" ' <j-° J' ^p-^'j- 3 <j-° j-"-"- 1 (_)-«-£■ ^i> :> - 

(jLu^M til! UjjJ iS j-^Vl ^LtLi ^4-JUJI jaJiiJ! j ja^l ^JL": ibLiaJ] nillj 

n*M LaJ_t£. £_aZL>Jtlj (jajLaJI t_£l3a_a cJL^^J ' " ' 
SjVj (_Li-jGjl (jlj-j_a ^1 LgjLli JUu (jl .JaJ (jyl!! CjLtjVI JLal jnil 

jjL>o (Jj J^- 3 '■^ (J 11 '> ^^-^^ J 1 ^~ ^" <j-^ C7^'-5 (JLala^/l 

i."' j j II (_L*_>ij iZj-j-sc-i ' I gj_m JjJj_U CjLfl-ua (j_a JjJLso ^1 dJJj 

c_J_jlJ1 (j_a cLijLLi (j-^-J (J-*J ^— ^i-*-* j^L?"* J^-^ (1)' C"^" ^J- 3 ^ 4jlJLJI 

dJJj ^yJl Ljj_Jul La£ oj MiiU I jlAU jLaj^/l jjju s- 4 ^ 1 3 ^jj uill Sj-lLi^J! 

^JLj-jJIj Cj_iI (_gjl fl-LxJI l_L*jsLjj_i (j-o S J.'^~ LjtJ I jLa» <Lal> ( _ ;r 3 

(JL>. J ri U <jl_ L>. pjilj (j| (_^>-JJ t_ti«J! (JJS SjL>.!j (J^ . ((Sj-^LnJkl 

£j » i"i (jjJ ^\ 4 j U II (-;r k. SjojSLU 4j3jjJI j j i"i"l i JL>.!j ^jj Oj-oX. JLaJtiJI 
liibejVl dJJt ,jJaj L«-l3 3ij_U jLiitjj ijJsaiU 4jL£jj J^laJLl 4Jaisj 

i ii tl (O-J-3 4_j i '1 i ii <n (jl (^1 «L>.l_r»JI (j-u_ol !^°> jj* «4jIj_jJI sLjj/JLlA)) 
} (j-i^b e^p- aIIjla (^Jl -JJLuG (j! ^jU"im" 
Cjj^jjj 4^jjtil CjjL>.j I jl :^iiLo (J»l i n"ij (jl 4^>.ljj (jL^u^l ,_^>- (j-o (jl 
f L^oJI (j-a (^J JUoaJI (jx j-^Liil t-lL^I (j-a 4^LU liLai ijJjLj/jJI 

j«JL«JI (jj*C j i ii (J-Aj Sjj^s^li.Li 4^Jii»JI (jJj-i^sLS p J**T- " (ji?^-^'_3 

Sj^LiJtJI (j^s fJ-^C- J I «(jjl" ui nT» (j-o J-J^l J ^LjjJ (j ' ' I jl (jt^>- ' J ' a 1 
j L^aJLtJI 1 (3j^J ' " L^'j-JI I-* * ' l^ 1 p J'" Li^-a La La^aJ jcJLjlII ^ i i ^> 1 I jl S 
j;^" 'Lji^ Uj^Lj i ii (_g jJI La S t4jLS uij ojL^al JSLl ioLlS^C La^ (_gj uix!l 
(J_A ^j^>-l ^LuL) (jj-"*-1 (jl (jj^ cLuj-Sj cU_oAj JLtiitj ^5 -ij-^^ ^J-^ 

((ljlj-5)) (j^a£-J (J-A S«Lat 4_l (J_a_>»JJ 4_ul (j£, ^J-b p-I Ijl LlL_ujl (jl ud VI (ja^-i 
J-lLa La Ijl J-flJo SLp. (jj 'C" i ii I jl_a S3_l3Lj «LLa i n't tiJLufc OuL^ La Ijl 
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ijSljgJI i_ihJlg- UpjJgjjJI 



SdJla a! 

(J_& 4 L$_i 4_t-aL>. (J-jLx^a j-uj 4_j_>J! CjI r t^L^e-U 4-U-lSxuiXi 5>Ja-l! I (jl 

d ♦ uU 3j_t ^a_a_i «Lc.jj— aj 3_)Lcj j^j-^ »;l i u ill l^a-aJLa-" i u 1 (jl j-J-iU 

Jjk SjjjJ! I j^J (j j i iia 1 1 SjLcV 3jj_>J! »l i nill Q^Si Jjk SSjVoJ! J^a jj j 

CjLoJL>JLi» (JjuULj (jjjjuuJuM La *lj-"/ tjr^ (ji)- 5 ^' »l jit* VI I JJt i"h i u 

5»1 i ii fit «4_lLj_>JI 

dj^sLi-j . cLujjLaj Lalijj. I '"'I * i i ali a j j LjLiail! tfJUfc (j-a j_uSLI! (jl 
(j_a 4j^_lL1 cLiiilJ! CHuL^ I i"'^"- 9 4^j>.LlJ! w c I * i a II ^-LtoJjJI jj laj * I +**' * La 
. <LuLj_<SJI 4 1*1 1 n^fl (j_a LaJe-Ja I JJlC j-jjj I * i all ^jiil'll q\£ i^jjJI j-±£- 
q\S ,j_a S ^jJLi ^ $~" sLvjijJI OuL^ Jjfc S (_p=!jj£.V! Jj!>^ cj^ J-* 

O^jLsj Sj_uVl Q^jLlI 3 i i nitLi i_<^l^j(JI ojL^ I jLa S JiJail (^cj-tiJI jJI^JI 

«LLaj_i lSj-lU JjLJI Jiia. (jic ^^jJI 4j_«1«J! 2jJ_2J! (jl S iilj-illj 4jSLJII 
41 *l mi (jj-i ' * a ' ^ - ' " i (3~ > *^ L^_l 3ij_al 4 JUj-alllLl ( iJ3 _LLI) 

M mLu^VI (3^- (j-a (jl 4i±jlj_illj 4Sjjj/^/Ij S^j^/I jajjtLal 4 s i nIl L 4JI1I J_l<L*j 
4 l _Lal3 Ld£ I j'al La a 4x-iL>. lijLajVI liJJj Otiij (jl (jLi^uVI j J i a a (jrLc jlSj 
* 3 ' * T* ' J ' W^^tP" (J'>^ L»-i^c 3Ij-U (_Jjtj^_) ^ LSj. jl 4_o- i— a I uuSl ^1 O-Lva 
Laj ^ j i n 1,1 (jjl ^Jl ^ ... A 4 ^JjL4_4iJ ji t jL4_uJ^I (J-* * ^i>-j LaJU£, l-i^Jj 

(JljLo «3_j1jjJ1 5_j_uj_LA)) p 1 r {j\ jLH£.Lj j » i"i i ii a <bl ULU L£L_u Jljj V 

(j_a ^Lil-^o jjH-II 3-3jjlLI 4_us_uJ ii^e_Jlj iLj^-^I^LjJ I ^ j U II Sjjiill w tajj i ■■ 
^1 (j i nil ^inl ^ 3-^ ^-ua^XL^ 4 Ll£La_a l^tj mi (icLulj^JI cL^JLl^JI)) 4>JLA 

jl j_Laj jl £-«IL>J,! i_ij>.Ij (jjs jL^ lil 4jjl»j jal«JI IjLA 4i>.^Laj »l aUlt 
(_^3 I JljIi (jl VI 4«U>JLuaJ V m$j ui j II j_«JLjJ.I ^Jl '^t lijaijJI I jut JJijcj 
ta-j i V LL<-aTiJe-a jal«JI (_L^-j (jl jl 4(_gj_ikjj>JI JIJjjJI (J-ujJ j^IjJI 
( _ ;r J(-4i><J, I (_^^JI (jSLIj 44jjjJI L^Ja^j 4 i ii i nj-a (_LaX. I jl VI 4^jjtil 'LujJj 
5Jjjj i ii a ilj! jj^sl i 'I II * j'a 4 4J1jL«jij-><JII (>a*j (jr^ l^H^ (jr 1 ^-^' ^° 
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ui ill Lj^ijJI ^Ir t_jjLjtlII «lj^>-l j-lij (^SLI oUtl £-*l>JU (__g^Li3 

.((sLuljjJI 

(ji (J_l CjJ 'Till (J^La Sjljl I ii a ^^"'*'U £_lLoI Ji^j ^j^* -^Ij 

^Jj 0-*- illj cLi_olj jJIj i4_ijL?tlII Ci i^ ^jl i qIui i LuSLIj . ^j^jLSJLi L^j * i ) 

^1 jitjjj/l 3*LluI (jSLJil (j-o <Lj t J^JJll (j-a (jSLI I 1 " i iijl I »t-»a 

L^al jieILj/1 (jSLx-l L«£ jLajJIj t_lj_r»JI j_L->-l (j-a LjaI JLxjj_ul Sj jJLfl ijuLlII 

14-ls.^Jj-lJI t_sj^cU j I i^^LkII ^ JLa-"i i n" (ji (jSLflj (_pajJLl 4^jjlaj . j_l>JIj 

n U II o^SJLa t 2Lfl jjlII £_La .-I ^aUb (jj^J *2 dili (^k. j jJI (jSLJj 

LUslj-C i Jiit_i JL>.I ^jl ti^t_JI jt till j ijr ll ' aLlc^jj tjj-jAseLtJI t. i » i^> sQjlj-lLsj 
(j-ujj S^l Laj a (j^sLiejI/l ^Llil (^yi ^JLa-" i uJ JL3 (_£ jJI jainJLa . 3j_u£ Lfll Jutlj 

.«genes cjI_Ll>J!» £^Lc ^ i ojoj 4_uj_ill 4.JJ ^Llaj (_gjJI ^<Jl«JLi 4ja^Lc ^Li 

jLWj-i-uJI ^JlI <J->J ^JL-£U ^ jJI (Jltje- J 1 ^jjJlSHju ^Ll>.^M »l <i \c ^* * j 

3-iLjj (^1 (j5-^JI t r J j' j: ?-^'j CJj^e-jJI (jjtiij . . ..^^Ltll jLxjV ^eJ-LaJ 

JlS <l*ijf (j^ 1 """-ij (jjLjJI ^dj-^J '^r^J- 1 ' ii '^o J (_j-il _4J-><-!l ^Lu'iM 

.^jK i nil jLa^ijV! 3K uta JjJ 31u-uj L^3lli oj^-j 

(j_o SLiLtll 0 I r (0_4j_iJ!ij (j! iS_ajl_UI JLl»-V| (^Ic «Uj2 (_p=>iij 
(J^l ui U Lai . I J "I J -»~ i ulj ifljjlil ^^e-i Ij n" i n a ^ » i nil Jl^j i ■■ el . aaSI ^'i 
(._ 1 1 iUcj I jlaJI « "J i^jSL^j La J i a^l J I j « 3aj c_iJe-L3 (dll^^jTmrt^l 2uUj«JI 
j«_^3 i ii t^Laj ^1 Jst-'i i iiVI (jSLI i«Ljjj/LlU 4_ujjLoJIj <Lj£.L«i>.VI LjJK i"i? 
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ojj_Laj 1^1 j II 3JiljjJI (_L>. jGJI I j_& 

dJLLjj Ji-jGJI I JiLa i^ji^-j S^^j-jJj-lJI 

4_j£.Lii>.VI 4-a_u&LiLoj (jLcaJ^I 3Lo~ ( _ ;r 3 Cjlj^x-LLI 

^JSLJI a^oUL, Lfcjk ^l U . ^U 4jjlAZUI 

j_«Jl^J,l o>l < I Jj_L>JI L^LJo <j-3 J-«^*j 

<zu\hi\ ^tjJI oWSJL, j^j^JI 4_ua_uj 4(J_j_>J1 4_u^jj 

c_<_j£ljJlJl (jl (^pajJlAj Vl c_t^t-i dUj i^aJe_uilJ 
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dili ^x^ilj oUjV! JjL^^j 3SU".U o! j^U! Jj<-i> dilij (jJUJ! ^iSLJI 

J-J-J-^ J Luis* I . (jjii>J! (j^. LaLx-l (J-LaAlj i—lLso^La ( I )(JliLo 

Copies genetiques 3j_Li^. La- . n't JSLJuj is^;^ (J£ ^ 2 2j| U~m iS^jbiHa 3_L>.| 
j>.Lj j<uLj dil j j i ill I a J LU_c 4J (jSLxj Ljj-"' <L>oLiJI 4_L>.SJ|j 

i-j 3_Jj J_JI ^ j all - -■ (J_A L_La c\_*_uj2j ^jJaj ^ jJI ^ J 1 j i n tlj . LgJ o >J 

«3_jIjjJI 4_<j/J_La» cLXalj. (_gjJ! i_jjL-u^/l \jjt> U_S^"d J-^J ^ JLala^/l 

Jjfc S Lu'jJ 0* fljl taj " (Jl ala? ^Ir 3 ri I" -si 1 3_i£.Lii>.VI CjLj-lJI jjjLj 3ijj_t, 
(j^o J-i^j^/l (3-lU OJ- 1 ^^ (JLaJol i—iLso'^ 4-2jjJaJI ^IjJI^JI ^ JLa-"i i iu i n 

i A^JLa US? 3 j , „;tLi (jjjJ! jJI <-«! »IU~ J^, di! j J£ oIj_uLj La S La^la J£ 

3j-*_oV1 (^j^. ^_ys>j-k^ ^tisj^ tjjLuuV! j i** 3JLUL) ^ U**m '.(2) (JliLa 

i-dJi jjLa i^Llj^l jjjj < i n tl jjlc ^ \c I j j i a 2 " SLpJI jIjGjjI (jL^ ! jl 

Neuro w ■ i ajJI «Lo-V! j«JLc U'. 3jIj^J! 3jj/jlLa cjlj^tlo : (3) JL\a 
SjuljJLo cjLal ulI^I ^1 (jLjj^j (jjjUl i ( _ ;r jj^tll! ..AMI joi^.j ibiologie 

4 i _ ;r Jj^jJI 3_3l^_lJI t-I d 1 1 ii ML ljL>. Sj^LaJLl CjIjI i**i^.V1 4_u3_A| aj . a he * 

(jl Li^ i juj Jji^I ji^ tfj^j ui^d ^ SjVjJI jlLc ^yj-uajJI jLjjJLa i*L^jJI j 

Sl_j_r»JI (J^L>. SjJLa^s CjLajl ( _ ;r 3 £ *-'i- , - a ^''j-'J- 0 J&fi L$J^ p'^' ^ 

w I C * )jL?e_lJI i>J_A JJLo 4_j p i n**i" t^J-II J_l5_jLL1I jj-* 3 p-*-J-^^ Cr^" '^J^- 1 -^ 
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6jjwUI 6uuu V'i tftg &3ljgJI 6uuu \'iA 



1 ^ J **' ! u 

4i>iii 4JI0I o^lfT l£Uj 
4_l>-jL>J! cjIjjJI! <j-° ^ ^ l~ *^ ^ ^ ^^ : ^>^5Th L ^ ■"'I'*! .**i<V| jjLlj (^-1^. 

UJI 

L^>.jJaJ&j J 1 1 11 aj £-^lj « jjja ^ 1 1 11 a 3j_<j/^M JjSlj (JLH W J"* • L ^J- 3 

:2bMri^y&&kJt dj^nli ate j*m 

(JJo 1 L$K 4-ul 1 ojVI jjjs^/I LjLcj <j-*^ 1 w A5^J Cr^ * 

SjJLlI dJJj i£_a2L>Jtl ijr 5 jlj all 1 --^l f*-^l J^l J^ (J VI Cr"^* (J- 4- * -1 

1_£JlJI j-l-lATJI J « a J ^j^>.j_lj (jl SjJLJI tfJL^J JjV (j^Jj • ^JJ-^J «aj-uj^\ » 
<LLtaL> d 1 , ,. 1 ' *vj 1 i 1 1 SjjiiJIj i^LaLc «Ll>. j_Jj_uJ 1 SjjllJI 4jJLr»o 
1 J-a— LjJ VLals t Ljjj JLi c-ure-u pj . Lu jJI (^pi^. <-^J-^-i p^ ' * > p^ , 1 A U I C 
OJLfli cJLIa JL2J . 4jL#j V La (^Ij idJLJIjJ I jSLflij i L-LLaX La IjjLlujj p_fl>jjj_i 
(jLi_ujVI (Jj^>« tsk\ laj )1 'J LiSLuLajjjl .^JuLJI ^3 JjjJLa <j-aj J_La (J-ajfcj SjJjJI 
^-La-jj t^^-jl i n t^M J ^ ui-U jj-a t)- 36 -^ V ^-4^- ^ ' " a 4_j_tiid^ 1_AJL>.Lj 

SJLiSL! oj-j_«_Lj (jl p j I a j tauJJU JJJ-II pL>JI I j » I j_t (ji (_Ll3 (j-a JLaJaVI 

j_a Lt ,3 j i ii U t-alj mi'iiuVI Ijuk jlaI jlII 2 ojt^.tl SjjjJI i>j^J jlj^l<-uVI 

(j-Lt-aj i^_«JLa_aj g| I j j 3 (_L^ ,j_a i JL>.jJI 3j_<j/VI jjj Cj!jLs-I (jjs diT 
Sj_<j/^! SjJJ O-lL^ JLflJ .«Lui/^L! ( _ ;r LajJI jLUV! jti>i ^jJsj^j ijlj a" i ii 

i 1j-SLj_a ^jjJIjj i lj£Lj_a i.'m ill cdjJLij i^j-*_ut ^a-a-b Lul . L^jj-u_u_a £^j»*_uj 
tUCj i n t 4_jjJ!jJ! '(J^'j-^' OJ-A Jaj-iiaj Lul i !j£Ll3 t_tja_Lij 

(J_*_a_) 3j-j_oV| jj taj ^ SI i ! « (jJj L>.j_u » jjH^jJI CjI aK 

^j_<-ul ^Lijl j^c-i i>L>>jV!)) (jLa •■ *C j ,"i 4jlaLtcj ^ aUII ^pj-uUI 

.«3j-*_uV! jj-i (j^lj-* ^ ^-jl^>*^LI 

j-taj. ^jLcuj (j-a «GjJL>.i Laj sLtiSjJI d j n U II SjjiJI OuL^ I ij^3 
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-dJL]L_u ^Jj - ^ ^3 Ljj-tl/i La£^ CjVjL*_a jj^ 0 (J-*-uLllJI g,La-lc 4_) ^j-^-s La (J^J 
3_}J_>JJ 4-LdJl 4_j^_>o c_3j_i_u Loj 44jj^>o Loj 4^jL^>. CjVL_>J1 (J-«->J 
(J_u^ £y& Cj Luu-u j_a (j-* f^jM*- 1 (j' (J^tJeJ Lsj 4^1^^! SjJjlLo 4_Jj_<_u 1 i_)jL>»J 
44^ Lull j 4^9 jil CjbejjJI jLjtjJlll i>L>oVl j L_SjIL>Jt1 4^jIL>Jt1 4jjJ1jJ1 

(jl_J (J_J " ■ I Ui-SC-3 3j_i_uVl ^jL^. jj-a LlL*j?e_j VLj (£j^>* L±Uj 

La ^( ,U * . >. j LaJl-ulS i4JLujJ1 ^Jj lc3l^ a 1 tall * 1 LaJalLLo (J-J-3 (j-* (J^ ^° C*"^" 

j\ Embryons, 3_L>*V1 ^^sjLjlx t j- a lP^J-*-^ ^J^h 1 ^-)L>oV1j J-«->J1 5 j U r 
dllj 1 * ^t-^. jJs Lillju 03^-1 LuLs i^>-j p^>*j ^LL^VI J 2j *" LajJ^. 

<j $ uj\ «L*_4_uJ (J_4->»J1 3 JlX ^jLi dJLLSJIj 4(jLajJ1 p_)JL3 (jf-a cQjLlII 4iLuL>J1 
ijr lJl 3j_4_u^l SjjJ CiLil i .i"*- 4_l3 <_jJUJuj pJLc ijr 3 pj (j-o JLila^/l j)dMi uj 

4_l3LJ! j\ju2j-uu^\ (jf-a jjwl ^t-uLt-ul jj^l^ ^yXxxiM Ij^SLaj 

3jtJ»J1 (jl i jLtijJl JLqjC Qja jj>. | ^ j • uSl *j ' uj 4^_iJt2J1 a Lkill I aUo^ 

V JjJ--* 1 -^ j-il—ij tlil^jjjj aj-uj^\ Li_Lua_o «LuaL>J1 LuLo* 3^-^' 

^Ij-^VI ^Lj-JI -^J-*-^ ^*JlJ1 ^jLSLLI ^jj-AJ « <a-Jt— ! t dl aj Lea !| <a j <j ^ » /c_t_ul 

^ 5 **'■■■ 1 1 Ij 4 j«J LjlI 1 p cj L>. Ij^v jj- 0 i ' j^ : j j >-t-<- 1 -^ 

4cQ_o-L j^yjLj i_9j_4_u (( oLa J-LfaJ I )) (jj * « ) Ju JuJL «L<jjLfl_a 4l_u (Jj>.1 J 

La 4 (j-Jj— 1 J Jl>.1^oJ1 ^jj-aJl ijr 9 4_o*jJ^j_J1 Sj^itjl 

Jj^tliJI) 4_)L^ ^5 J_LjJ» (Jj-S-i 4<d_i cLual_>J1 pi aJLLeaJI jiu * ^ j *' < ^**' 1 1 

Cj1jl5e_Lo (JjlAj ^LJI j^palj-SjVl 4_Li2j ^j-* t 3j-i_u^/1 (jj) * (p-ILtJI ijr 9 (J-laX I 

((Wolf . » 4j1jjJ1 cLi_uJ_LAj J i uJLtl 4^j-U_u_>u jj^ 2 - 1 ijr^ SjLo«J|j j-ujl1J1 

(j-o t>Jj^1 ^^-aLtJl JjVl aL*J1 Lc_t^ JjuUL CjjLo JL3 jl 

<_o^jJ^_uJ1 Sj^itJI Cj1jL?e_Lc ^jL) uj aoXl * 4_lB jJljjlj ^Jul O-SjJI 
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6jjwUI 6uuu V'i tftg &3ljgJI 6uuu \'iA 



^1 (JjjLJLj ^£J_u_u j^jJI jJt > J i^J uill tjr ^ ^JL*J1 «U (Jp3^ »**M < .1 j^J-Il 
<jl » ' < Jail ^j-i Lj-uijj T 4_ji£Li (^palj-a^M !}Lu_ut « £j-j_ujj>. » (J^-^-i i3j-<_uVl 

Jij-oiJ (jj^J (jlj j fi**( . . i a s.l_L) LbtJ (j^-J^JJ (jjj LUI 

d A ,^1 ^ .U , ^jflJJ (jLaVl ^j-LsLtfo 3L_uj-aj t4J j_c_»_a jjJL>. 4_)Llc_i 

4JLjLa j^Sd V JlS I i *3JlJ ' (j a3 ^ J^S Sj_<j/^/!j . Ls-Llii! J; S3 mil (jV 

(j_o p 5 "i I "i 1 ' ' La clSi Cjla uuJJ i 'K fljj JL3 i ( _ ;r Jjti j'^"' 

.Sjl>- j^Ij t_Jj^j| (JK i"i I JjJ^>- 



(_paj-»Iu_*_u La t^o^i (Ji (jy^ 4j1jjJ1 «Lj_uJ_lA Cjlj^JE-La j^yic ^Ha lLLuU ^jJ 

Cj i^_u QJ ! lLUj ^jJ^uiJtJ 1 (jj-S-1 1 ^ 3 U La J ^L>. Cj 1 j3 J_a jj-* * ^ ^ 

c-uj-SJI Jj^Iu-all ijr 3 Sjijlj *J1jLuL£LoL^ ^^_jJ1 L^-lII jJaJj ^jj ^ tali t4XLuaie-iS) 
jl ^--a^jJj <-_)L>ijl (jLa-iIaJ La «L^>. g^tloij i4_L>.Vl £jj , ^-^>- S-*d>^^J 
Embryo shop <(^1>.^U q^>jjus» ^1 J^>.jJ1 ^^lc 3jJ_U1j ij^l L^JJ 

^ ( JxSj-uiXI j^jJI j la * * (jl (jr^! (jL_ujVl j^.jG i4_S_iL_u <LuL_u_ij 3j-jj>. ^| 



99 



L^"" 4 - 1 i ijr C j-tJ 1 j2 L£JlI 1 Lo- ^3 «Luo Lxj i (jr** ^h 1 ^ ' -3^ 3^-*^ ^j-<a-LtJ 1 

(_u-oLL<3 «.LjI jJj>.1_} (J-ilo 4_j_4-u : ^LlLo £>^-4-U ^ J ' ^ I LoJ-ulS LjJ j)J_<_u_a j 

4jIJlJ J-La L^jLiiul c?"^' CjL«-ojj>J,! 5j j i a 1 till jLa- J i u IjLo Jj 
«Lus_uj ■ ta aa. ( _ ;r A SLpJ! sLuj/Lu/Vl LgHlLu/j (jl Sj£La (^i^. (jL^uVI -i^^-J 

a ' rt ijr 3 tLu-uajJIj 4_jJJL*J1 (^palj-aVl p i j-iJl« «(jLx_il_&» j^oltiCj-lLs 
»l mill p la » a (_J jJ i"") SjVaJI 3jj-i (jl i-djjjj-u LiljJLilSLj J I 

w I c SjJlJLJI ^j & ^j" »1 i ii f 1 1 p 1^ * j ..4j9^L>Jt CjL>.L>JI p_At (j-a cL>.L>. 

dJLLj lSj-' tl>' ^ J ^**~ ' ""' fH\j>l\ <__! I jT (jj-i^ c^J (JLiliVI (J-«^>- 

.t_jjJLllj ^jjs j»Lc (_LaL>JI SIjJiLj i l-^j — i (jjj-II 3JL^JI 

(J^l i m**h^ i L#_u_ujJLa ^j^* 1 >jS[ doll (j_o j_uSLJI J Li I 4_a^_a^/l j J ' a rt (jl 

J-J-lj (jl^ lil La SJLs- 4x^aVl ( _ ;t jj/JL2J. CjJLa-j i .i liLo)) 

4_ljIjj a jl L^a-3> Cjl!i 4_tiaj^j ^lul ^-A La-ilj fl-iA>JI \ J * 'I (J-^tJ-I 

(jl S 4_lj>. jJ j_ljJ I Cilj j"-sJ.I CjljiJLA ( _ ;r 3 4_L>.^/l (_g^J LaJti^. iijLa_uji IjLa 
IjUtj it—iLjo^lj j_L«^JI (jyl^. (j^JjJl^ i- < j i .ii (jjSLj (jJ »l i nill Jj a~t ■ ■■ a 4 j <i itl 

.«4_a^_a^/l (jjjJL^ p_iJL^j j>l_L»_a 

l_3_ilj t-ui-se-^ 4* )L>u^M l_o^^J^_tS[j (JjtAj 4_o^_a^1 (jjjji^ ^JLA (jJ 

I JLljlj Jjij psJ 4j| «Lflji>JL3 . (_gjJL>- (JjJLulI (_pajjillj Jl^ 4jjJI jJI p J 3 ^ " 
«(j_j^_il (j_o jJl^^/ (j_il l_^>.^Jj T u » 4jl ' J a la 1 1 sLii Jl^cJ (^ j-II f^3r!-" ^J-I^ 

4-uLi^ii.Vl « j^Lusi) SJLLkJLs njl 3j-><-!I i_jL><jI ^Lt3 LtjLsol (jSLol q\ 
(^ ^LilS o«ij JL3 i LiAJ j-^; Cancer (jLUj . nil cj^cj jl^jl^j S^jJ^iaJI 

Jli ( _ ;r *lu ; J (jlj-J^ cr^J (C-jLuijVI 3 J J-kHII (jljiAll » ' a i £ ^4^. (jH' 3 1 La 
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6jjuuUI 6 in Vilttg &jlj<}JI 61 ill Vifft 



5_jI_LjlJ1j 4_ijJuJL] La-$j J-^juj 4j-jjj>JL1 i_sL?e_i^a (j-* ^ ' a cr^ 0 & * ' '^JJ 
.. I J *\ i» j i«GJLj 3jL3 (<s^>-j (jr^ I j""* jj (<u iSjLs-lj ujLjo! 4Jj£ CjjL^a (jt^- 
(jl-LAl ^J!-(j^c-im ^Ij-LiJI (j^-jlj (j-o jJSL! 4-u!j^j1 i 111 a i all o'j^ jjj 

^ j "tL>. jus-l ^ I r -I '"-^j; SjlJjJI (jlj^oi! oul^j .Donneurs 

Lg-al i ii -v I fj La Lo-i^u ijj>.V! t_uL>J! i4j*.jJ! 
(jljJLoJ! .ijx. ^Jj jJLl .^^al! jjljUJIj ij^ia-uV! jjljUJ! (j-* ^J-sl 1" a i Laj La ~- * 
(j_o j-j-^I ^Jja-i Ci-*oJl iSjLSj m i < a 4-2jj_LaJI <JlX£j CjLJuj 

i ii i^fl SjJljLLU ^Ij-loJ! J^>-J (J-* 'l£LH <— aJl (j^J^Jj «l ' " i">- 

3lj— ol fC-^-J \ • "** ^ 1 1— Ll-Lv 1 ;j i ^j ijr ^ SljJLl (J^u>»J LoJ_l£. Sd)VL>J1 

Ljj"i uij (jl jL>.jj g-jt-w r .ii jJj iSoLt (jj£j L<a-&jtj SfiLat jij£j Li^jLs .(J^^-l 
5-1 L(_u_a C'-<-u-lJj i <L_j_)j_) Us 5_I L<-u.a LLa j i gaJ 5_i jJI ^J! ^jLjS i 1 n^>a l_Li_c>- 

(jr^** i J-I j-i tj I L-oj * c?"^ JtH - ^ ^ j- 1 (jj-^ LuiJuJ udjiu L^j-t^- Mij-c 

/ft_i-ul_l J^>- 1 i-jjTuTuJ 

JL3 les Embryons ils-Vl j! I u^aj-a I : I j-* (j-o j^l Jj i^j-U! dj^Li^s L^j 
Lgj " jl La 4^ ^jU" 1 n" 1 J-fAI «LUajjjjs i. ~ i-r Jal 
^jlsaj 1 1 J^J3 ' i4^j-*ilJ1 i, f 1 1" '** tl)' ' J-A jcj 

,_3_jj_LaJ! ( _ ;r i3 (j^c-i (J-$-3 4_j_>J! 4_l>.^/! J-JJ-iJ t^gj" i"i i 1 11 Li^ (j! Lul 

j_Lc L^JjjLj! (j- 3 aj V 4lSjj/I SSjji^jjiJ! JK ~<t\ £y» a^ajj. JS-<i/ cjI jlj-" i »1 
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jjs 4cLl_AJ_L1 4_oj>.^oJ^o-i_J 1 cLujJLjlII Sj^ooJI i - ) I ij i ' ca rt J icbuj-i-oJI 4o£,LaIo*V1 
d I 3 II jj_a ^Js^-lj (ji ^j-SL^-J I o ^ i3j-i_u^LJ 3jL)JL>. ^!il_4-J 2_jj^>o ^^yJI ^-La-Jaj 
«L>JL*-a jj-^ 3 Uj-i 4jj-i_u^/! CjLujjILI! (j- 43 Lc^oJILa IjljJLc » ) J- = > J 5_}JU>Jt1 

dJJLL* jj Su < .i su! Future logistes (j^-j-Lj-^ u±l\ mj!j jJajli.! (j^sj 
j ■ -^r sLkjjijI! Sj_uiV! .joJL«J! ^jjLj ( _ ;r a 4J5L«J! jl Sj^u^U ^iLoj ^jljjI 

( _ ;r 3 <UJ t~t\\ Sj_<j/VIj ig-j 1 1 aalJI j'^ ( _ ;r 3 sLfljjiaH 3j_<j/VIj ig-j 1 1 --"H JoS La 
J i alt ' II £_o!L^a ^3 JLcLoHJI Jju La 3j^-uij t ^u.Ltall I JLt-i La j < ^ <~ 
I iLJu Criteres actuelles 3_L*lj_)! j-ljLkII <jji-uLai,Li j-aVl I jut J!la jJjj 

4jLs iSjla^Jtll S-O-^o-lJI 4jJi£.Ls Jl AUVI t_jL>jl J ■ eaj u LaJUx. (jSLIj 

^ Lta ' a I Lva j-Jl£. 3j£Ljjs (jj-u ijr 5 JLila^M » )L>»jl La cLILlA w 2 i « jj-^ 

4-J! ^LLr>o La Jjlj La_i3 ^LoJ j<u J k~ V (jil IjLaAs i JLjJLflJ (j-a <LlLc 
j»J^C (jj-S^-J (jl J-«-l->J,! (j-a (jLs IjlSLaj SsLlLojlI! cJjLo. *L^Li! Jbu i4_L>.i 
j-ojlII w to i ujj "J i— iL-JaJ I ^Ijlj^l Ijl uu'll jii^VI 3j_aLtiJ! jj* t—iLaoV! 

jj-j! ^j_a ^ "t mi La-llj i 1 a 1 ~w (1>^ ^^LallJI Jju La 3j-*_ob3 , Jl t 

Lo^aJ&jj 4_o*^aJ^a-uJ 1 Sj^axJI a"i < u\ jLLsl (JjJu-uJll ^_alljt_a ^_a^La 

. M L>J,^I 

strictement Cjjjl>J! ^^jCl^. jj* La ^alaJLi i_dJLufc (_>ujJ : Sjj>-jji 2 
t_iLlSLI! I jut Jj i L&j^jJ I ' .-tljjU'tl realise 

Li, 

dJJLaj V LuSLIj i J£>J La (3^J J^*-^' ^J 1 ^' (jl (j^' Sj JUxJ! dJJLa-l (j^tii . jJ! 
jjJJ ^ 1 " 2jj_<j/^/I LllaLajI (JJ^ * ' " Lul .(^^jJaUk! dLaj^l 3jJ^2 

Ltj_u^ i4-lLl2IL "II jjjsVI (jr^ ■ J^*^ ' J-^Ltji! Lajlj 

i J[a^j>Jl1j A^LtXI i^^alLa^LIIj ^^ILLI Qjl ^Ull J JjGj i_3^j_o 4 J » 1 
^a_uJlj ij-jJuJ1 «L»jj-i_o <5^jLa c LLj-J ^j?-^ 3jL>J1 d 1 1 uJ Li>. ^Jljjj Cj^jlg 
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6jjuuUI 6 ui S'irttg 6<5ljgJI 61 in Vifft 
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La technobiologie 

(jLaj_ut (jLilJII -Sjjl i2000 3 i i no I -1 

CiLjJLa- "i i ii U (j_a 4jLxj 4jijLS «J-yj c^i^'-J '<J^ 
a d <j_Jil aJ-Jb J_j_4-)j t^j-j^ mi * \\ qj a j I 

1 i it l_AJ_=*j ^ji j^)^-^-) cUjI_4-4 cbiJJ . ^ i n "kXI 

^JLlJI 3_JjL^-o ^^p* (j^ 3 3_j^_LjSLi 3j-*iuLj_a 

gjjls jji i4il! jL«-a tLala. 4iIL>. £-a a I j 1 uV I 

tjl 1 ujVI S^Ljj ^ySj i_kjS^JI ^Ir (jLmjVI 3jJL9 
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£jj jLLI (j-fl lLLI j J£ . (Superman (jLaj-jj.^) jJjLoJ! (jl i h'i^I £yi jj 



Technobiologie 4m^$J$mmJI L^$J$n£mJI 

j" i ill i3 i .I 'tl " i .1 U LuLil^o. (_jjJ «.l^jd! i .I a ^ i n-»o 

^1 ^_i^M (_£jJ ^-ua ^Jt> La-a (jj^ 1 ^l^J-ll (j-a i ii a * £^LoIu La L4-1 3j_)JL>. 

(_g j La '" t_ijL*jJI (j_a 3 1 1 ..I i .1 J^Li- (j-o «Jose» jjj^jJLs LJL>. Sj^>-jH 

g-J Laj ■ "I JLS i(jl i iuVI (jlr I j ajjlaj 3_ul£Lal C^p. (j-a 3x.j iia CjVLaIo.1 (_,lr 
S[ I i JLjj/jI jl (j (j_a I (j 1 i uj I SjLJuLlJ i jjJiJt£.J .^a^gU tfjl"" i ill (j! 

ofi ii h j<u i4cLajj! Sjij j 3-^3 iSLai (j-'-'-y JJ-"' '"-^ o-^ jj< 
^ J * J .' " ^ j SLpJI ^jlr (j-u ^alSLlI.! j^c. ^Ljj-oJI (jlc «La jl>. 

cIjLu^La 

icj.^ j» JL2jj j»ji«JI ijjlalj^.^! (j-oAj CjLjI 3^0- 

jJ^L>. d j * ^ 1 La ]\ ^^LjlII ^JLjj ^_a ic_t-ujlu Qjl ^IlJI 4jr JI L^J^_t-aj Lfl-ilg 1 Jj^Li 

(_j-J>j i^j-II dilj I 1 eaj I (^Lj Ji^ 4j| j^I^IIj . Ijj 1 n'l j 1 a a Sj^3 

^ La &l j 4_i-L»c (jLjj£j L^jjjjGj cjLjI 3j-><-!I c ^i>^ o' ^j"* - • LuLLi^La 

1 11 a jj U", tl p| 1 ,1 ^1 LdaxA iCjJL»j ! jLa (jSLIj ii_kjJKlII 
(jl g. oLali 1 " ' LlA Lul S<L2jSjJI CjLcjISLII (j^s Ltj-tcj CjLj/jj-LaJlj iLjjUSLJI 
(jj . fji ' aa >JI L_LUdjij (jt (j .' ' " L_a-^ 4_uIjl^JI L^JK mi! 3l_j_>JI ^_yz^i 

^_j_»_u 1^ i"i 1 a i n \ ^ a_J I (_^ILuj 3 JLC LaJ! i? AJb ^-Lc Lui-ui J_a !jjJL> 

jj^jLa)) (^L^ijS^iaJI .(jjtljJI Ll13j ^jjs L^Sjjlj La^ L^j! j 2 C I 1 1 a 1 1 4 «JjU 
fiLdLljt_a Lcl^jt l_L3^Lj_ut (j-ujl**!! nl JloI)) . (J^-AJ tj-*-"-^^ ' "J^ 4_»_aL>. «(j^ i n \y>. 

joJ 4_S_iajJ! cjUjI£L!I (jSL!j i^cjjLUI (J^a La < (jl^pJIj cjLjJ! (j^s 
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fU?UI UpgJ^j-Sj pie 



£-<-ulj *° ' w I ** L^-aJii>-" i ujj Jj ^«-L*j 4jLa ^_JJ-JI L«] • L&j>^>.j 
dlJj j_lCJ njjAjill q i ^ J i4jjjj>JI '"'I 'I Leal Ij iCjLxjjj^Ij iCjLLusLLLill 
L oJlJLcj i iJ3 JL>J1 jjJLlI (j»o (jr^- 1 ^° cjj ' Cr^J * * ^-iLi^j-U (j-« J-i^ 

CjLcjKJI ojut 4jj-l>J! ^LuijSLII »l <ilr (jjjj' ^JJ Sj>-L>JI - La « • a Jj-Juj 

jl i iuVI ^LlILj njl^jjJI SjjJu ^ Lg-al jij-'n ..V micro organismes 3JLl3jJ! 

j 3.j JIJ-ij/ (j-c 3_>L>.I (Jj-2j L^jlj tJ^J- 1 ^ "" "j-" (j^^HJJ cJ^J- 1 *3^^ 

j-ii^s (jjj ^° (j'C 1" ! ( 11 Ltji Jj <LtX I (j-a Jjt . jjt (j-Lsjj (jJT) 4-J! 

ji i jjl_«_U ,j— 0 L&jlj^>.| Q^SLlj V ^LLj^M (jlslj-ci (_L»-i (j-o j-j-j 

(jjjjLj/ JjiAlLi Lijl . (((j^ijjlj 1 n"» t—iLj-La ^«Lp- cjLuL£ (j-o (jSLJj " ! \ j" 1 h^LJI 

4_jj>.Lj (j-a J .' ^ ? ^_iia-aJl 4-Cl Ll^JI i 5j i rt jl 4* j^j ^Jk_I t 

JjjlJL>JI 3jl>.1j ji ^Jsl ^aJlj i4_o*^o-u Lo^^oJtS^j jLtal <■ Lp^^a-i^JI 

• Mj - ^' k ^ J 4 cQiis. i^j-II (JjL^JI ( _ ;r J>-^J jjSjl! I j»JL2jJI (j£. SjLil 

jl Jl_j_*5 ijj-flj-aJ! «^ Llj (j! JLus ijr 5 (j^J ^ ^JulLII I J_& ^JLt_a jj-Jl (jj 

Oa Js! ) t 3 Sj^jJl «Lo.VI joi^. (jl jllo imicrobiologie L^jJ^ujj^LJ.! 
(jj il^^J^u^SLiII (jic 2<~l ;.^.tt ^ jsJUJI Jjj (jJj' f>f" 

(j_a gL>.j^r- "i 1 n U CjL^_H_LL1j jjjl jJJ! CjLcI i i<*> ijL_ujV! (j_« CjLlLjX, 

(jjjLil! oJLA ( _ ;r 3 Jj* jJi! ^Ji^jJ! (jjs (jL^ij^l sLiis. Lxjs j<tc.jJLi 4jI 1 1 1- A Ml 

Llj I ^.UsI^J! (jjs 4jLs , -LljLlo-iS^JI LL>.^JjjSj<Jlj *I_uijSLII (jjjLys L*j_i^,j 

La ^^"i 1 11 a Lz-^J-* ^^^^ siljlc. L^,l i 10 ^H-b jl jVI (jy^- ^*aJ • u * ^c-I 
^j-j>.| (j-i^l—j-aj jljL_jJLl d • xJaJI jj • ..j^pajVI jj-* ^^LoJI Cm m 

(j-A—u Lj-o-lSL! I (j^-t^/J LgXI < La c I (j^s ^il^l (Jj (jLuu'^l (j^ LSj^j jii^l SjLJJLc 
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£L_)LTi_3_) ( n CjLlLwI i La JUJL>> f^o-) jj-fl CjLlLjX. (—Si u"&\ U_L^> 

industries ^S^-uSo^lJI i aJ I (j^a c^'.-l jujl>. <jji cAc I aJ <jjjLij/VI 
."Lj^-jJ^-uJ! Ljj>-jJjjSVlII (j^s (jjLu/l ( _ ;r Lc J-«jij biotechniques 
(j_a I mi i II g. * i a] - Ij i a >■ 1 1 CjLjLjJJ! : ^ijLa 4jjJL>. J-jLjj j<u 
(jj! Lg-jJ i(j .1 q ui II i .1 <ll (_gj_>JI «.!j-gJI ,j_a J n" i ii U Q^jj£LII J j i ,iM 

42jJb»J! »lj tajJI oLjJI Sljj jl . . (5_.l Xll) 5 ft LoSLI! SjJLc oLuS'La 

suJjtj LiST U^s j_uSj ji^i 4984 j»Lc ^ ^^jJI LgJx. Lul .2 3-LiS'La 
. LtjuiSj . ..'I jju ^^LSLI! jjLilLi (j^ijJ (jSllj i JaJLa cj^Lj jl (j^-«Lc j-a 

,_p_a j! 1 4_iSLu$3 Lia-iS" ^lJ I S-LjS'LU ujufc JLlai j^a JjJjlII SjuulaJI ,_£jJ jl 
, J , ,,1 1 L$-i ^jJL (j I LJ ^Lb 4jL-uiaJI L$J j»J-Sj CjLjLsjlII 

idLSul L^jLiijI ^1 i i ii LuLiajS" cjLjtlill t_4jSj3 JjLaj jl j_o Vjj 

j-uaLutJI jJLiol ijr ll (jy^>- Lea * (jj ^Ljl3 (J_<CL>JL1 * < - * I a < «a 1 j I i ^ ■U, 

LoJl_c_*_3 1 ^£ j—ifujJ 1 £c_<aJJ lo-U-u 1jl_lLoj Q^SLi £)l J Jl*_J V j3^_u_o^SLl 1 (j> LaLx_i 

c-j_jj-SJ1 J j ^**' uiXI ijr ^ Jl^ uj i (-_3j_i_u Lul , . . 4_l^^L£LlL1 CjLlLjjlJI ijr 3 ^Lj-^I 
i>J_A f. cr^J * * ^'J-^'J iJ-iL*!^ (j-* O^jJI (j-u-ij 4j£j-o CjLLj^Lo 
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. . (J1 ^>.^M (j_fl (J^>. t^Ll Oulj I Ml {£j Ml \ W p I H-»J1 COS J-LiJt_U_U m£ jJ! ^5^1 

mjJ3 . «lLa_^Lj ui itl (j m f ">iJ I (Jj 1 1 ■ j»ifu_JI £ya -}1j-3l ^1 i n~w t p J i Ltaj 
( _ ;r ^ I i (jr^- <Ji9 J <<L ^d>^9 (jj-uilslj)) (jljjj^jd! JLi 1962 ^Lc 

<Lc.j_lj_i ^1^1) i(j-<->J! liili (j-aj iDNA /o_<jiLi SjLc 

CjL5jj^>JI I j-v^jj SJjLa CjLUujSLo (jl .Heredite <*jIj_oJI pi^. (^ S-ajJCll 

genetic CjLLj_>J! 2_<j/J_L& p I r jl 4jIj^JI 4jj/JlLa plr jjt Ljjj-jJ^iaJI plr 
i_SjL*A! tfjut (ji dilj <j-a ( _ ;J SLjVlj it-ibSLII I jut ^ i<ij-a Engineering 
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I j -» "'" ■ ■■ (_j-iJI CjLuISLo^M J^l (j-o SjL>.lj (jl 

A ui-aJj (j^_sj»£LJ Li Lo*^J^_u ^H-u (jl <l « i "J 

£_ya (jj^Lj 1 u i u u 1 uVl » ^ 0 i uJ cLlLjX. (J^J>. (j-<3-3 
3 !i ^j>. La 4_jj_i (j-* tjy-tTu-Li (j I ^ U." , ,. 1 1 

«Copie 4ir 1 11 't\\ » tjl . 3_j1>J1 4j^j 4_Lo CjJL>-1 j^jJl 

^jJI j/-. -> 1 1 cLljIjjJI (j_u_ilJ ^ a i\ La ^ 



j-j-j («— II— Ij^L- 4f (j I J • J-J^J- 
SJ^Li LUajl LijLxj (jl (jSLxj ^1 1 11 mi .iVI (jSLI ipg 1 mi 
(^jjlj 3jL>.lj 3j-o <(J^t_l (jl 4-iLli3 cLujj^o 



jj . nature or nature 4_l1u^ULi ^ a , uj La jl «L'heredite contre le milieu 4oj-J! 
(jjSLj i_Sauj/ i Lg-La 4j ^j-Sj (_£ JJJ-II ^^ =>,,J (J^* - <j-° '* ^ ' oJ-* (_L>- 
£j_U3j_a J-Aj) . 4-jj mi j I 1 |_gj SLfljl jjU'll ^3 3j_La-tl CjLa^L*J! (j-a IjLaJj 
tlj^Lotlll <j-a 3±al£cIjLpSLa jjl . (J 5j i ,i a ^ylxSlum c-jL£ jLUI ^ <U 

3jJ ^ ^**' aJ (-_3j_i_u 1 J-ujJ 1 1 Jul 4_iL>-! ^Jj-uajJI (jl i^jjJa dilli 

Sj-SLs-jJ \1lX 1 (J_j_lj_u ^ 1 c L^jI *(J-j-3 (j-* o^-*-"- 1 ! ^-L^-j p-1 oi 

QJZ JJ-l-^D ^Llu-LLl-U 1 i _ ? JI <( Lt-tTu-U I Cjj-jJl)) (JlLo JUJJLJ (jj Lr>. j_>. 

(J_A S^LajJl l±LL_uJ ^1jj>-V1 4jr 5 ^il t'r> i^jL?e_a <jX- LiLo tJ^-Jj ' d » 

d-Lq-j*. i j r a LlLc £jj S^Li-u-lli-uVI cLa-u gajj p ta *" ^j-uljls udl_Lfl> qj^jum 

^_j>.j-U (j-* Jt2luu i3_iJu>Jl ^**' * ^ i l_^IL>. VI 4lLjJj)J_*_u_a JL>.Lj (^jJlj 

. . ^j-\_j_i_u^>.j-j LuaL»_ii/i (jj-SLj (jL-i 4_3j^v p g * fiL=*ol_(J1 ^t-t-u-JI (jL^ pj 

dJIj Li^ i Lo* d_Lo j-*^' LlsLSj (J^ILu LlIdj-a 4-li-uj>.jJJ 1 O-iL^ jJ ^^ylLvj 
-j-aj- 1^ j-tTu-J 1 ^Lt-u-LLi-oVl 4_lLjX. ^^ylx Lj-tJ^J (jl 4£Lij-a d) Li jjljus iJJLlA 

^1 i ii Lj t nVI fiLjJLq-c. duL^ Lo J^>- VI Jj-u j-j^j <( (Tj^ 1 j , - Jl tJ^ )> p-!L*J1 ^jLs pj 

<L>.j->.)) j-j_j_jljj («Lj>.jj>. j < <aj) qLi dujj>. i L^j ^l_o-<_uJ1 <0L>. (^j-tfujJI 
LojLLa-o tJJ^J -iLSLj ijr l«-a ^1 . t JljJd 4_ojLieIu_u1 j-;tJ-»3 ((Critique 

3_jjij_Ll1 ^j_SJ1 (J jj>. j-ul (jj'J-II (JJ Lt-uTJ 1 (j-oAj 4 * q ' ^**' i l^jJI ^j-Lt-ciJ LoLa_i 
jlj! j& udLlA (dul^ Lo JjlAILj 5j>.j^ ^ j < <aj L^jI , Forces nucleaires 

t JI uaj^l J^L_uj dui£" |jj Uj JLuj l_Lfl> juoVl ^ t<Alj£ l^U-^J 5LuLcjI 

(j_u_a_i j^jJ I L^JL) Li£^ ^_ajjlu_u i 4_ui_jJjljJ 1 lLs jJia_>J Li jj-Lcb Li_l3 ^j-o L>. ^o-u j 
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??ft.n - in - > |Dl pJL?...|jjiiiill gLuuuuLuiUI 

l_L^>- (_jJ! (_Ll>- (jjs 3_3jj>_Uj 3j_jJ»J! JLjILi! 4JLiLtajJkl 1 nilt A 1 1 u itLj j 1 .mj 1 u 



j«JL«J! Jj-2j jl tbu Jj LSI taj ^_aa]l (_gj mi ill jM 1 mm t nVI 2jl q c . - , . U a 
ja^-) Lajjj i4_ul_aj-j d)Lil^_o* ^JjtAJLi CjJjj>.| jJLJ» >:^-ij JLjJ)) j-u£LJI 

^Lcl q\ u i mi i»JLj ,jJj iCjLujGJI (^^Lc (^LaJI Cjjs^JI LgjjJeJ (j-a dJLut 

gLcL> Mill La j-Sl ^"("i 1 11 <_^a Lot . L$JJJi^t_] jVI J_La ajj ijr 3 

(jl ^ j U" in! (j-iSL!j nil! i jc Sj£La m;I i_gjJ u-ujIs njL^jVI L^bj^tll 

tfJLA J_Lo mjI -j A.^tl jjjj 4jL>-jJ IjLlJ Liiaj I fll mi £-/Jsi 
I j_A CjLj-jJ <j_a 4j>-jJ J_Lc dJJ j CjJLa_J i La^j j ui C 3 mi a-^ J!>Li- 

j^jIUjj . 2000 j»L«JI J-lS 1 LoLc j M.r 3 1 11 n-^ Sjlla J^ii. m;I i^JLaJI 

fiLo^^J^-iaJI Sj^jJI JjLLaj ^£ Cjlj^?e_La jj_a 4jl3^jI La (^^-Lc C~'' a j"^' liLH^^-^ 

3 ir^La.j (^hjj * ^ uj S II <j_a w a_u La J^Li- Revolution Biologique 
w ' a w ) d ^1" --I I f<-uL>JI f I 1 1 j 1 uj (jjSuJ 1 ' 4 xiVI '"'*^l "^-1 1 
Cj^LjJju (JL>. 4 allied JjLvuj 3jj_>«j dUjj ^Li (jjj Jjj i_34jj/ jl (J'C mi" II 

3-LJ-c/l Mi-oVl 

1 j , . . Litjjiajj La 4jr b j-*^ Lj-1 1 ^SL^rJ 1 c^t t-s" , ,. 1 1 ^_u^j j_i_u 
iJL>. mjLi i«^j_ijJljJ» j! L*j-«^>- (jjjLJI i-iljJj (j! l-y'j (^-^'j 

4j^Laj (j-a JjJjlII (jl j^al^JLa i^LiLlII ^ai*-a j^Ij I I I jjt 

3jijj_>JI Llj*. jJ j_ljJ I Lj*j_lI3 (_j-jJI ciVjl i imII jjj .iLajLicji ^3 4jj^jLvuj 
i3jjjjtilj cU3^L>.Vl (JSI 1 nil 1 LjjL*L>>jIj Lj-a^L».Ij SjujijJI Lgjl 

Sdl^ aj i n m£ jjl 1!^ ' " iS 4 --^^ I j t j- a '(j-^ 4 --^^ Cr^ (^-^^J--^ '^^^d ' "^J 

(j-S Cjj 5e 1 II (ji^. j laj 1 iiJ Mjj-Jt (j-a S(jLvaJ^I jjt La 
l_£jJL!| ojLjt (J-Lta-j Vt J aVI (j_a d_L»J al SSjUJLaJI Cj I n mi~< U i ■■ 

S L#jL2U j-£zc-a j-JlC (jLjij'^l (jl <j^>- L^JLa^ (j-a 4_i£.jJLl 
(jl (_,-Lc ^-a^*-a ^<sJL«JI «.Lai«JI (>JaL<j/l (jjs JLjJLkJI mJIj jl J^ljJI 



115 



4j1jjJ1 4_i_uJ_lA ^^L>-1 Lk*;1 jJ C«J-<^>> (j^J-Il ^jJLJI £JLA ^- LLM 
4-i-ml! Li <_^>- j-1 1 lJl>. jJ 1 1 JLA d * ^ , Wi x jj ( ^jSLq_i Lo : (J liti 1 (J_j_u_u jj Leaj 

Vj^< ^ jJsljJI ^Lj jia (ji_L>J! ! jut Jiu (jl . . . 4j <~ ■ 7i\c fjZl\ I j ' iidj 

JgLa-j < nj i4_u1j^J! * )^-*JI (j-* tl)^- 1 t— ( M JAIaJI (jl L^-Lo tdljljl i Lgaj 

jJI . ..4jl^j 4j>.jJj d T ' J '^ftjyj. CjVLjIo.! (j£. 
<j£. *Luujj/VI iSJjjla Sj^a Jjj ^ Uaj-mX I ^yfl piajn 
« ' a i a i4_JLl_*_S ' d a la * a IaJl I mi it jl (j£La_U (j-° ^ J ' ^ ) i_a^_<_u iSj-lLi 
CjI j 1 1 n O i imI L$j| i^jg^ ui ill p i n-»J1 ^J^i* i^Lal^ ^Lfllaa i Liiit_a I *^*"^^ 

Cy °J^-3 "c? '"'"iLHj Jrh!- 1 '- 5 " JJ-^-*-" o! Jj i^jJI J-" 1 -*^' C'-yj 4 Ijl*^ 

,j^J o' *l 1 "M o^-*^' 6-° J 'TJ 1 " LS^'j h-LH^'j Cr 3 

Oj_fl> (_p_a (3-H taJ CjLul£Lal (jl .SjVjJIj Jji^JI i_4^.m 3LiL«-a jjJ JLilil 



« )l Lta-ta 



jl g-J^ali i " ' ij^jjJil i_i£j^ (j\jtl\-i L-aLiejI/l (jjr i"i t (jjs Vj-iS ^ nUtl 
»l i ii lj ^l-^>-J l-^-" 1 mi ' 't Lj^LiJI OJLfli (j-a tl JLs. 4_il^, ^L«-i La (J-^J -1 
^jLa-^JjojJI SjjiiJI 3^ aJ Cr^ (j^It>.LJI i_y^>u jl Jj i4lal^ £ l-yJ-a (jK ' " JlA^. jja 
SjLcj C^xj SJLlSJ 3_^>.| JL>-J JL-ujI ,j-a Vjj Jj-uj-J V I jU. i J»l i n"j 

Lil 



??ft.n - in - > |Dl pJL?...|jjiiiill gLuuuuLuiUI 

^jJJJLa i^SLijjj <_Li«J! J-ajG 2j^>- iS-oLUI ijiLtJI J^Li. I j 

i M Uj ci^K miU J_y>- ((ji.^.jJ^iaJ!) *Lo.V! »l glr }L*a tfjljl j" u<l 
1 mi i j jJjL^-j (jl ^ ♦ i m t^J i n itl ' ^3-^3-4-1 d L all U 4_iB^L>.^1 

«J .'VaVln cilj JijjLalll <Lv j (^L. Lai dilj (jL£ I jl 5J . Va? (jjiis. 

CilSLujSall (jSLIj LaLaJ 3jLjJL>- i." i i njt CiVjl i ."itl iJJb Jila S I JJt jj-2j (_g jJ! {_ya 
CiVjl i ."ill w Ljjj (^yll! ( _ ;r it (JL>J,! \jJt ( _ ;r a <L>.Lla (jjSij ^1 i f 1 i'ijj (jylll 

M t ~»JI ^11^ SjLcl JJ Laj-i ^j5-JJ (j^l ^J^**' I '■ * Lijl » 4 LaLaJ 3 J_!JL>. I^Lul 

^ JLy" i n_) La£ (jS>-Ij t_! j j i aJ aJ^Vijia . d .jUa ^^Lil! (_fJjJ La£ l >Sj <~"^\ 
.«Morphes CjLI^JI <jja£j (_^a 2_aajLU j_i£ 2_ut!jJ! (j!jJ^/l (j-o 2x. j-a^a o'-^' 

i jo_gJjj_Ju-jJ Jjjj' o_j-^ ojo 3 3j-«J Ltjljil ^ i ujj Sju^a «uSLjj_al 3j_<j/I 

jj_a aj u iCjLaJj-J^M a 5 « jj-o 3j_}Li 2JL>. ijr II £j>.j-i c-iJjJlI! ^$jjJ <- i 1 1 uj 

jjLtaj ^ SuaLs-j 2ij!jjJ! (ale (>io.LJI ^Jl 2K M.U <j£L! (jJI <_Ll>- 

4 'ni i j (jr^- (^-^-O^*^- 1 UJ' ' * «CjLu_>J! «L_uJ_lA» jLtal (J i n 1 1 1 (j\ i n-»o 
a) --'j caj> jj^LUla 1 1 m uj £j\ i^Lajj 3j-^J j-ilij jj-o 3juJl>. ( jjjl_L>.t 

*\ i ii 4-1 1 uuJ joJLc ^1 4j>-L>. Lis. (j^e-i l£ ^^j>J J' ^dj^J^ 

,_L^ I_Lj jJ j_al j"i"i i .1 'a dJJ j jjJ] 5u*.L3. Liv ^1 S^a^jj uu (jjJ ^ 
^J^Ulj ^ji ^iiii it-iLIj jj-a ^j-uSLjlII (^ji^. Lij' ^1 ta 1 5-iA3eaJ 4_aj^UI jJjL-ojJI 
Cj JLa- j i ii ! jLa joJi S LJLs. Jjj>-j^ jjt La-a J^l Sj uixll Cr^ ^J - " tJ^' 

Uj-uLiti tijJLa-j i ii I jLaj S,jji Ll>- ^/ 1 SjJijifljJI LLajjkLia JSLI 3 j i nilL 
.?4_ujjJ!j ,Jj^jJI jojjtLia (^^Lc *j taj ■ ■■ liLaj S (__g J i n->JI JLaJ>JI 

a % i~» i" (_yJLc (jjj .5 La a_ii (_g jJ! jJ! _j :5c - 1 ' Jl i> j - u ijjj^- 1 ' LuJ 

jj* I i ii* j . . . «. ! j i .1 jus. ^ lr 2 iil"V a (jj, Ll>- I j super genre SJa j_ila i 
(Jj3» :(future)2 1 x a ajjj ui 't JL2_a ^ a, ) • all I jut "oJAJ-^" JJ-^^' 
£_Lt-a 4jr ll 4jr"i i i ,i ^J_A 4 JUj-i 1 o 1 1 ii^ j ui itl ^Jj'C iftij jjj^Lc. 3j J_aJ1 dJLLaJ La J )c 
q-A {j\ S LaJLca 4jj-t-a_L»J1 4j9j-(2ll!! ^JuaJ ^ji jLl^t_u_u Lui SjjjjL-nlla j-tluJ 

^jUJ superman 2 5 SI a 2x.jjjj»ji -.(jji J iS" . ..U ,j^Ll>.| J*C uu* (jl JajjJ.! 

£j_i jj_a ^ _i iXLjjj taLta_uU ^JL>.j i L^3l!i j ui itl ^Jj'C uU a_ji_ax. ^a ^aSL^tllJI 
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^1 i i=L>.jJ 200 f. l£j tujl 2 1 1 (j-Co-Li »l air j iCjLjjLlUj t_iL»J5U (_^L>. 

J_i Sj_SLjjlI!j 4JLlI! (j-o (jjjI_l>.I ^Lijl 5jJl2JI cJJU-i i_3j_<_u Lul . . 4 \u t's> 

1 j Laxllj ^-a-m-ll (ji^- ^LajLa SjJ^S lSJ- 3 (J^ 1 ^' ^ *i ui i" (^i^. SjJLaJI i 'II a i i h Lijl 

2 j I Lta.c '"'Ijl J a cf \ i3_3tj|jJ! J-J-«-J (JS 1 i_al uual (jlr 4_2jL3 SjJlS ji 
^Lj_ujj i4^jL>. fiLu_u_L>. S^JLi (j^jLLoIu (JL>>j jj_a (j^-a^- 1 1— Lul ifiL^jLb 
^a_) ^j^l-JI j ui til CjLx£. jj-* 3 (j ' 038 j * J-^ -iJ^.j' i4_ijLc J-;^ 4j^jLi jJ-*^-^- 1 

. . . 4jjjiLuj/J 4_L3)^Li- 1 Cl^ *C i"i a Lx-llj i4-LaJLc Cl^ *C i"i a (jjSij (jj SjL^il! ( _ ;r 3 
d i ,i^l_u-a (j_ojljLa -ij-?\9 J-^ *dj"^ J ' ' ^ L^ 4 -*-^ J-*^J 

J I aJa I ^Lijl 1 r *LjV! i.S ->"u .1 hjI-lUjiJI 3-/-ujJLai ..<— iLuuVl 
(2yLLt2xuJLl 4_/-ujJLaj , .^a**<*r all «LjJL>J! CjL>.Llo*^LJ «Lu_ul_La CjLit-al ^_a ^jli 
J jj ulc Jljlj j j laj i ■■ ^^1 Sol! (j-djfcj-a VLaJol 1 " futuro logistes 

JL>.!j (J^ ^ZLalLi ^Jl ala! d *i mi i" l)JJ ' a ! ' ^J ' " a '• UJ.! ' " tLajjjJl La) . LaLc 

Naturalistes q\ j « j j La II (jl (j-t^s- (^ JJaVI (j Ir Sjl>.!j 3jL3 3_ufcj^j p j " ^ 
iSjjljILa 4_u!jj C)l li i^-i lSJ- 3 -^'j-^' 'J 1 " 

.^jjs-I jjjGj SjlsJj (.PLj ijj^ij^m CjIjijjj J!la 4jj uixll ^1 . n-v^M «Modes 

(jji^l-U^-J-A CjL>.^J ^yuu L^jl^J LJ JJLu (Jlt_iJt_) 4j1jJlJ! (j-a CjLul£LaV1 j>J_A 

>U! Ox Lp. sLUsjLaJI j " i na L^JI CjLil^p. ,jjs (jl^j^tj 

* Lea ^cLljua ^ j-tlu-o- jj-^ ^jL- 1 ^ ^^'3^' ijr^ a J}J J-uuo (Jj>.1^ S 
(jj^ 4_i i La j \ \ ^LLI (j-* LualLo 1 4_u-^L>. L^J 4_tC l_ou£> i ^j-* 

i>J_A (j-o 4j_iI jjv jj-* tj^^-J 

Jlj3 cLuIIlcVI j>J_A (JlLa jjl - . 1 * . ^ 1 1 ^LXI J-<^JLJ (jl JjL?E_4-J (^-CLTtJ ^jL) Ljj^V. 

(j-^sj flit 0->»J 4_ujj^?eIJ1 Cj LLa_>Jt 1 ^3 (^JLoLjlLI f 1^-11 j-JSjj ijr 5 ^> J-jr"! i n" 
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ui 1 1 1 p i n-»JI j ^3> La-ijJs S (_£j JLi (j_a ?LU ^c-Ia-m N i 5j i rt 

<"'Lo» (Q-^J i^j (JL>*j (l^ 4 ^ d ' a ^" djnUtl ^j^Lea^JI (JluL^ La (j| 
jj-iAseaJI (Jj"* - **' i ii a Jju ^LU (j*"J»H IjjLilaj i tuJ «L>.1j->J1 clLsj-uI^j 

Cj^»o (J-o-ti! D"4jSI i-aA-l dUuJj jl ( _ ;r 3 JlS cLj^oJj-uJ I SjjiJI (jl 

Ij^j»jIuLjlILjj I^LuljJ Ltiajt LuJj La_i|j nlai& LAag V (j_]J_*»a 4j^e_JI ^jau-ti 
O I uOji^itJ -sLtcjI (jr^- J^*-^' JL>^ J ' -Aj'j (JLoIo.1 4jl «LU CUaj 

-M " \ iSLj-seJJ 3j_jJL>. i_i-l!Lu/I _lLa_>l I i aj| La-ilj . JaJLs 3jjJL>- 

(j-a 3-LjI j^a 3 1inlin (j-a laa.lj VI ^_y±A \jjt (jl -Sjj^tJ ^UL 
Cj Lja-a_Ua_aj se i"i a Lg_L£j i(jVI (jj^s-^LlLj 4-^ jJ^-ujjSijJ I 4_j-oJ_«J I 

^-al ui3»l ^5 miLl>JI <?J_A £jj jl j mi Lo» (JL>.j 4j-uuJ JjjJL=»o 

. dtj>o *llu (j,-^ ( __>iu-jtji i j *^^**' ' i 

«(jjjJL&» joJL«JI l—cg-i ill Otp- iL^a^Ls-lj LgjIjjcLaj «4jIjjJI 4-<j/J_ufc» JL^£. 

at j j " j mi i II (j-a JoLajl Creation (J-Li- 4_<-jLSLal ,j_c ii4-jjijJI ^ JLUij 
^ djLa>Lo-VI (jl :4ibJ^- w ' a j La (jL^j i^LkiJI l^I mi<~hiV 

, U ; i3jlj_>JI jl 4_j_ijL>JI ( _ ;r i cjLs^Lo-I ( _ ;r a 4_lUsj^/I t^l'ijjtl 

jj^I Lj^a (jj n->JI q] ( _ ;r L->JI ^.UsI^JI (j-aj . ^L»jI/VIj >I^JI i(_gjj>JI 
. . j_ai!l Lajj i»Li ^-'*» d ijii i 4_u jL>- J^l JLa^s o"'J* ^ (jLuijVI (j-a 
3jji^ (jj 'J"*^l (j"^ J-*^^ (^^JajLflJI (JjjJI (jjj-u^L-JI (jl tl)L^ Lajjj 
J LaLtJ I t_jLcu^l (j^-a-U (j-a Ja^cJ OS ^JJ-l' ((^LLoJI ^j»U" » (jl . 



(j^j Lajj ^i^iin LuLi «(jjjJLA» ^-1 jia! 
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d a | U ^'a ^jul Jl9 J_l1)> £js!jJ1j . <JL>.jJ1 z^^Jb JlLo ^1 «L>.L>. 

1— L_iT» ^jJLct JlJLs ij_i_u_it (JjL_u^j j^pajJLll (J-oAj i _ r II Lea * Jl3 LuLi t 

<J^L>. ( jja Lujj->»j (^j-ifluJl ^j^lSLJI ClLLio (JjJju ^-11 <L*lu e_3j_i_u 

(Jj-j>.! jt 3 1 j . uj JlJ» r ui_£ J-JJU }^*J Lijij? l^J ,4_j^L_u j^Lu ^yiSLj 
(^JL^tliJ! ^-^J (i^c-Lt.*uJ-Lt-u Cjj-jjj)) j^IlCjJI j-L^_iHJ1 Ljj_^^_ljJ 1 jcJLjlII 

(jl ^jj_i_r*o (J_A S^jL-uJ^U ^o-iJtiLlI 4jl_j_lLiJ1 (jJ^J (jj-^ (J^>- JClII ^]£LlL [JJjJ LbeTLi-u 

jjj 1 < ^» dJ '(J^LlfuJ La-J-Ul3. LiJJii (j^oSLu-U S^C^JLjJI jj_U_L>. 1 J-4£L^TlJ 

Sjc_SLai£ j-jIu (^J-II Lo S^l jJs! iJ? _iLu j\ 1 * mi Lu_u ^cSljLLit Jj-Io 0' 

sjr J ^ s J^ a 3 Cancer ^jLLaj mil £^Lc dULlA ,jj£Lu_o Lo^ Ac IjjjJLa 

^ 1 r t__JJuJ1 j j i o-JI . oil (j-a QJ^J ' "J * 1 a Diabete <<A\ *1jJ1 

o>j (— 3jj_u veillesse 4_>.j_^- ^ ui tlj Maturation g ■ >> * 1 1 j Croissance 
I jjjlj>. edLlA ,jl ^Llj V Lul , *;Liij ' * jf^ r^^-^j 1 ^UU^. * i Luj-La_u_u 

dil^J jj-* L^_)1_£j j>J_A jcS-I JJ-U (J-A)) *. ^Jp. Li_uTli (J j>JJUJ_i_u 

jjLselb ^oj 1 JL>.| (j I ^Jsl jJl ? 3|j-o I ^ , ..C*" ^JJ ' J I i<j_uyL^Jl jLic 

&JJb (j-LajeIL! 4^LlL1 CjLuLSLo^I jj^. (JjlAILj jcJLlj La -iJJ^ 4j1jj_u^3 tjr s 
i I-^jlS ^Hj ^iJ 1 jj uaJ 1 (j-u-dJ (jy^. L^i2_r*o ^SLi V t (J_cIL>JL 1 jj- 0 * * * 1 jj-t-aliJ 1 

J Lb Lo (J£^ (j-a A£ jJ Ll3 i ^ 1 1 1 Jul (J Lilo* 1 
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??ft.n - in - > |Dl pJL?...|jjiiiill gLuuuuLuiUI 



<L«-3l jJI ^jill j-j^I (j-o IjLs-Ij <Gl j jl>. Jixj curiosite scientifique 

j^ i u se t ^-jj^l T l ^ JI jl 1 a j * * jJLo^jij Jl^j a 4jr ^ (( (J "J^ uUj^ J3-^^' 0 
iQj! jjJ! A nt°i jJI jalaJJI ( _ ;r 3 (Ji-jGl! c-uj^Ij (jl <j^-«f ii m 

OJJ " ^ 1 J 1 J '"J iJjsVI f_y^- 4iJjLx-a jl ..(Ji.jGJ! \jJt CjjJL>. (j-a (j^-2j 
LsLi-lji Lac J-$-<iij ^oJ LjlJ I jLi ii_kjie-a -ijlJ-J (((jii^Liui) ^«JL«JI 

! .jl^iJI (JLoJ MiU^ LJM^ 

JjJLkJ! (. ilU (jlr cAj ■ all LJLs- 3 U mii a 4-JI n i uljJI ^jjUl (jLi ojLalcl 
^j-j>.| 4_o^oSL>. Jl^t i i ii t^JjJLtll ^r^^ C"^ * ' 5 flj Lo ^***' ' " 1 (jr*-*^ 

.«CjLu_>J! «L*_uJ_l&» jLj_Ua_a ^3 sGLLsLluj JjLLaj ^^j-^ AxaLtll d j 1 1 jj-fi 
£-jj_<j/^M (j-C Lalo. ! uaJJ I jfj^a IjjI i -»*tt I JjI (jl liLfe V 4j| 
JLiLal jV j .U",ll Biologie moderne 4iLjj_>J! Lljj-jJ^^uJI 

$-(^ui 1 AiLj jl (jiy 1 (jSLs-i V ^ oUtl ^ jjaul I jLi j^_LaJj «^Si£^i £U )» jqJLjlII 
till j t uijJ I 4_u!jjJ! dlLLi^aJL ii^u<J! ^U 3 - 1 (j^ 3^3 Cr**' '^-^ij-^ 3 (j^ 
( _ ;r j_i_>JI (J^-k^- 1 Cr^3 ^-i^ ^Lj-uJuJb ^jls Li>. j-JJ-ll 3^ tail I 
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I j 1 ea^j ^ '*.' J 1 *J-^' ^J J> - : ? , - 1 ^J^- 3 

J j?" 1 .it, I >L>-jL3 ij_uJil!! 3x.j 1 i_alj^.^iJ jj-ulI! 

dilljl 'J Lta^l (JLa. 4jL (j-usej Jj-ill (J*^=J 

g 1 » II i.~ 1 t j 1 1 jJaLill Jj>JI (j 11 n 1 a ^1 (j^jjJsV! 

j 1 n'v I J ■ *~ . ..t I ^Ij-ol L^j j^jlU 1 nil 

(J_Sj 3 jUr j! LlLla 1967 3 Lu (3^ uuJI ^ I VI 

Cjl^ i Ml Q n 0 ~w <J^J>. CJJl_>0 l_3^_i_u ^jl I iM^M c_JLs 

j^>j 1967 j»L*]| >L£ul JiSa illlj 'j^Vl (jic 
3 jUr «C. Bernard .SjLij-i {j\u , njj^» jjj^jJI 
i 11 1 -sJIj 4^ujsL>JI ( _ ;r a 3JLSj j^>-l3 ^\ i_ila JJL 

dJJj JLjlj Ci 1 n miIj jj-uj^J)) d 0 i nl 

3 1 1 ui 1 11^ ^«JL«JI (_yCJ ■ . ilaJI JJij Cil jl nf 
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i4 j Kll (Jii i "'I -J i c ( _ ;r 3 ^La_Ll! <_ i i ii I Jjljllj Cjji-I ojs^J! (jr^J 

(jjs 4jJL«ji (jlSLa^M ^ (jj»jJ-^jjJI *Lii«J! jjKi j laj 2 i. 1 1 n-w-4jV 
I < II oJ_A (jl S-SLUs'i/Li i4^sj>-Lj 42jj_Laj L&J>j_axj CjLcjjJsjI! 

2 U , „ . « 4jio\c 3j£^3 (jJjSjlJ i 1984 ^Lc i— il ii uuSHI jj>J ^ 

Sic LJI j i L$ljjtj_4i<j/t j SLpJLi ,_LaVl ^Jx. SicLJ! oIj^eJI! ajjt ^ ^jLlII 

^JLl! CjLjJLjlLJ ' ^**'tl ^Jj.} Q 4jj mi it! aVVI 3jL>. l_£l_L(L?e3 (jJ^. 

CjLj_uLSLjlj1 w 1 C ^} « I I n p_J (J-*J .^Lc i ^>*3J I j**"" ^jj (Jj-J I II j^^jUjlj 

( _ ;r i L^j Sj_ljJ,! =Lj_ij_iLiI!j *Lls^L>.VIj cLLfljjiiaJlj 2^j< All 

t-j^i^. i^iV (jAjJI 2_cljj) i j A" Data CjLiLu .s^j-j <j-o (<s-c.j-II ^Ir 

a a i I j" b (jj^ uuJIj 2 i ii <i -»JI (jjij^JI J^Li- f- 1 i a c j? I 2_c|jjj 2jjij^ 

( _ ;r 3 i hI jS^-lL-vLj jLjj/Lc.) jjijj (^jJj-i ^'j^- Mit* (jjjjLtJ! Qj-ill 

CjLi j< i^-> 4JL^C Ci 4t_£l_lV1 (jj^J SjLc"^ jj>.T ijr 3 ^"»- ^_u_uj ^jj 

^_j>oj i ijr Jj^a O-Tljv Qja SlijjvLo ^jLu-ui j_J «jJLiLA)) i ^LLiJj-jJl 
(j-o « ^ujijLi)) ^1j^>J1 LlILLsjI ijr 3 4j Lo : L^_<i_aI ((^jL-uJ^I ji^- ^jj»> 
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Jifi iiunll i_ib..»UacUI 6x1 jj 



«CLiJlj>J! 4_j_LLa_JI CjI^ ui ill ijr 3 I ' p-i ^j^jjA. 4j*j>.Lj «4jJlL>. (Jjl 

(jiUj 1869 ^Lc . 1823 j»l_c « j_j>oj_!» £-1 j^J! 5 La ■ ulj j c^j^-.\ jus 

^Jj 1 j * U ^1j_>J 4-j-geJa uiJI ^ljj>.VJ d j La *" (j_« ^L^_u «(j_Oj»ajj» 
£jj ^1^, I mi" a CjLjJLjX. dJLu p3 jJ_>JI (j«a J * ' ^> ^.La.9 4-La-ml jj g I d uJI 

^Ua 'cSj^-l *l i>irV £jj *lj^*.j *Li-il : 1 978^ Lc . jlL>JI 

Sjji-Lo LajJI (jjs Cj^Li^aj 4-La.u/l J-iLa ^jj j ^^Li^aLi (jjJJjl *-ilLa j j i nil) 
(((Jj-iA)) (^j-iLX^M ' t-iiLail ^Ls CjI j' ' " j "'^ Jjuj .^L_u£LJLj ^ )i < (^j-L^aj^o (jjs 

.(ju<JI ( _ ;r 3 4_ujJil! j^jjJjj 4j1*c. >Ijj>-Li 
SjljLi (_y^>- '^-p - I i a c 2 1 4^.ljj 3jL>JI CjVjL>J,I q£J 

4_Lal_L>J 4_jjj-La «(Jjjl^ tu t n*C It » j^H^jJI jj-j CL*-o* mi* II (jjJLJI 

Ijljj (jl (Jjja di! j Sjjy-Us i_*J_j J I 4jV 3j_Jul_us SlLaLo. <Lj^ajJI 4jX.jVI 
JjLUI p i ..->JI (j-u Reaction J*- I oltl p j'a ^Laj ■ pJ «USLI - 1 .^.^ VI £jj (jlc 
jJa iSuJI oj-ill (j-o JjIjVI & '< i ntl (jl j-lc. jujl>JI j JajJIj Accepteur 
CjLjI j_l>JI (j_o ^ijr^^JJ-^" 4_ulut dul^ «L?cj>.Lj CjLiLi£. (j£. Ci L^aje -i * 

Sjujui cjLjL^lII cjjjls. <■ i j i > 1 1 llL! . L#l£ J jjAlLi cj>Li LgiSLIj j uu II ^1 
Donneur (jcjUI) w La « 1 1 j Accepteur JjLaJI 3 jri-^ jl j^s -i^^ SjjjJuoj 

i£Li£ i_uj-«JI i nill (J^iS p i n->JI (_>^3j '■ ' w n (jl^J .<U^aL>. CjVLs. VI 
immunite 5^.l_Ll.l CjLcj-Us^o ^ 4 T ^>.^Jj T iaJI CjLj/IjjJI i *».'-■ i_uL>. j^JI 
^__j_*5_>JI (JL^J t»l . VI ^jjjLjjskJI 4jJL^j ^ i nj^j [j<La[£. 

.(jjiJI ^ 3_>^LLt.l oljLlcVI 

(2^-1 j-i-i-q-lJI ^j-LaJj i V Luljul icLUI jl ga. (jl I jjU j^Lti,! jj-o 
SjljIoJI a * i ^jj-Ll j ->*«t1 pjvl_^_i icLujJLlI <L^- 1 n iVI (j-* 3 jl .^tlj l_Lll 

(jl ^l>JI t_ ijLjtlll Oul^j i4 jj i aj (_^J-II 5jl LtaJI CjLoISLII L^j jojvL^j (jylll 
1 ^l_aLc tj*-fri\ u"ia ij<jat 4j*j>.LlJI (l^KII 4x.ljj)) ^* * CjVjL^t_aj 

(Jjj*ji1II (jl «jljl jlo j^Lu j_u-oJI» ^xlsjl 1 944 j»Lc (j-Sj • jjill I j & |_,^*" 
f L3 fSJl> u aJ tiJ^UI 
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>."■ se us] ' - 1 1 la 3> ^ -1 * ' (JaJI 'j j£! aj i <r< a a ( JjL>*J 4j-mL-ti 3_}l_Laj 

sbtxaj^l (jl ".tfj^Lajj jj* j-Uajl LaSTaL a£ VI £jj «QjJij*J! CJa^e_il! L-uLuul 

<La- i uj? ^ JL>. jj Antigenes J-LtaJI CjI jJa>s <j-a SjLS/l «l_b 4j| di! j 

4-jjLr>J, I i j j j p jl I ■ a-ij ^-"'j^ jl (cjljLus) SjLiia ^\ my.] (JL-ujLj 



ii->< 1 



^ 3-cLiU JcLjuiu ji O-jSL! j-lsLS^. ^IjLiI i_JaJI J-*£. J-fl3 Lla> (j-a J 

SajjuiJI t* jtl j_uj ( _ 3 jJI ^LajJI (JjL^/j Inhibition . Laj uj <L-aLi-j njjLxJI 
oj_a> (j-SLI i £ Lc Jjj-t I »l i<ir VI (_>^J 'Wj- 1 d^-*-" cr^ - ->*"'J 

4_ajULa ,j_a Jiaj La-a 41oj_i 4c.LiII jl gj. c^jSo Medicaments j jII <Ll1I 

(ja^e_La-l (j-a jl i(j^-Jjt! _oJI >L2jj! S-aL^JI Cj Ijl j~f VI (j-a (jl^ I jj 
SJljJuSJI SjLiall ^1 i n-vVl (_£ j jjLU ji i_ufl>l _aJI jLlo.1 ftCa (jl ^J>il iLUa£.Vl 

A VI ^1 iS" I ii a Lxj 4 j Mill 

. ji>JI £J3j >LflJ (Jj-taJ (jjjj_ujj£JLl ^^L«JI (jl CjI m i ii a -»JI ( _ ;r 3 j-^Ji 
(Jl— a » **i t uLi ^a_Lll j" ^ ' (j_a » (j-^-J 4_£aJLS^ CjL»_3j ■ (j-^-- 0 ' I i ^ 

SJLLV ^ i .1-^11 (jKII ^1 » uiVI 5jj-><j '*• i ~j « AZathioprine (j_j^_ij_uljVI)) 
j^jjl t_ojVI jLojlII (jl Ci i" Jl^J . ^3-til j'"^' (j-o 3 jl^>. m ^jji *Uj 
t_!jji.j_a j-j-C j j al a » tl £j^a oj_^cj 4_lSLI i Ij_ljLj 4_cl_m i " 1 1 La jj a (_^5^l 
(j^Io^LJI L>J jcJ . mi (^jlalj-aV fiLj_uJj-5 1 1 i ^jjajjX\ (jV i L^-al JL^-"i < uLl 
jL^>- ^ 3 ua^aieHI Lj>L>JI (j! oLa/lj jJI Oljiil (jl Juij i5j^>-i cJj'j^ c^l 
CjIjl^-VI j^lu (^jJI Lymphocytes 3_Li_a_UI jl 3jo<ljtl Lj^LsJI (^ icLcIl 
cjLuiSLI ( _ ; ^LuISLlLI 1 ju ' 1 1 t3i>^ W^P* ' 'o^^J-'W w 3" (jj-^' 

j-i-I J ^LajJLj CjLcL«jI/VLi I j 1 j La >■ i jl i L^la 3j_u^ 

«3 Jjl a aolJI Lj^litil iLUaXI (j\Ja-uai«JI » (j n 1 uj jLa£. 4£.1_lII i La J ifu ii^ej 
j 1 aj V La^ 1 globuline antilymphotique JljSLLI j»Luu j_lc. ^^jJaaj 1 a u<K «bV 
. l_j_jj-j>. VI t^yzj a I I p i ii "kJI «LajLa^a (j_a (Jlaj Vj i3_alx. w ^La^JI ^LitllLi 
(j l°i a d Ij t uj i_3jjijJI (jL^ CjLLuLaill ( _ ;r 3 ^o-fliVI 1— a I mm^VI (jl^J 

£_La_l ((3l_a_UI 3_ajLaJ,l CjljJa_a» (j-a 5^ j » i<*> (j-^>* '.^-A (_^l3jJ1 
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Jifi iiunll i_ib..»UacUI 6x1 jj 



(2>c ^LajJLi <U a i n"t Lg-cSLJ £jjj-U j ■ a « II i>L>o J«* I jail (jjs <LajLaJLl jl j-*- 
I aM U',1 till j (jLSj Agents pathogenes ^j-al! SnmU uiLuLd! Jui 

'.(jjj L«-l3 l^a-iii j^jj (j Jul I ^yfl 3 flJliJU - I LacVl 3x.ljJ oLlUjlI 

3-j-Ux. : L^a-Al -^u^i)^ <J^"'j-^ (ji^ll ^J" 0 :^uKJI S^lljij 

( _ ;r 3 JjJLJu lLs ^J-A (j-o u! jll uLl/j (jt^ O^J - ^' Jls-I (jL^ t — ' ^54 ^Lc Cj-«-1 

jj^LIj . <Lj-jla 3_ajLi LtJLuj UlLa j»l^£- 1 4-uLjJ J-"^' LtJL»j (JjLaJ! (_>iLc 

3-c!jj Jji uIJj cjjjIc! jlsj iSLa^JI jj^. I 

jJLLJ! .(^KJI S^ljjJ 3Ja >aH! cjVjUJIIj ■< n°i<U titstJI 

j ->»*t1 tJ-^i ^J-^ jl uLa_iil1 j-uj ^Jb jL>u^1 1 JLA L$_t£. t _^Jajt_4-i 

_}L£[jj i^jJI Alj^s 4_j 4_la_ijJj __£t t^j^jj^ili tj^^-i Lo < {j&2c-ui {jja !!i^>.La 

!j_<-u (Jlj-J V i«QjJlj (j-a j-a^/l (j^LIj i3JjL<uJJ j<ul jjU 4um itLi jG V 

2 o ***' ^ cjL_u!jj c_JLLajjj ijJLllj cua^Jlj j^>J! ^yz ^j-* ^^- ?tJ u^a_oLc 

43l_o* Lj^t-i (jl i ■■j^j L^-La L>-J)j LiLL^-i -ij-^-II (J^( 4_ji£LIL) ^jCLu ^ji jj-^^t- 1 

al j aj i CjIjLJuJ <■"'« uaj J^ (_£ IjJI I JLA (jl^ (jlj i I j * " 3jL>.!^j 

4iol£j (^Jjaj i4j^Luij^j j 3jj/IjjJI JjLilj (j! (jic 1984 j»Lc ^ 

1963 ijr s La i^jl^j Ij i njT tlA- 1 ^Lst^LlII cjVjL>tl! (j^J 

jLluL»-c I j ~ I ~ ^j) 4_«_oL>. <_ i U 4ji^ ( _ ;r a sLlUjlII iju4-i ji^j . (jLcaj^! 
julj j "■ 3j_L ijr s d ' 1 1 miLc 4u]1jut (2y0 ' 1 ^jLlijLilLa 

Sj!j_r»J! £ l^>-jJ ^Lijj! £ys ii La a U I j &1 La aj oLiLax dii JLi t^-p- 4_lL«j(J! 

(_)_La ^ j i .ii j-La ' ~ i j la c I ojL^ (_jj.II ju3L2jlI! cjjjj^ (jjs Ltj_i^.j 

Ja-fl-LlI j_al_la_a < - . U . j a i3_«_<i/^L! ^jj-II 3_SJa_La C< i'oj-g. l-a^ .4a.lj_>JI 
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i4cjjJJi! 'LilSLI! (jl oIojI JlS cjIjI n^VI (j^J i=LUs!j^.l OtJt^.!j3j «(j*2l3jJI » 

C^jl£ Lgjl jl i2 i^iL>. 5 j o rfst 3JL>JI aj-$lj i4_j.jLc 2 Laj I gj i** L£-Sp CjI Jj 

5ui*c £>Lc «LLVl L&ii pi ■ ul (jlll uixll t_JaJI jtJjLj ^jVI Sj-tl 

. L^jJ-i Juu . k A U I 
| *s || cLcljj i - 1 t i>i I i«LajLSjii! ^ ta jj 1 1 j_i3Li«JI jjla-i] 4j=_ujj 
«lL>.lj-a ijr 3 ^Ktl (_paj»a_l (j-Uu-t-a ijr u3jJL 4_l l_3jIL*_a Lo*^Lc ^Ijj>.I I JJt LLaaj 
aLuJI ^Js OJj^-f t^p. 1973 3_L^ j|jT j_LL_a Ijl ncl tiiljj iS ji-bll 
JaJaij .pJUJI *Utj| £J-aJ>- jLuuVI er^^jj ^-a-^ (12669) (jJI^ 

iLa_3^LII JljP-J f**>^ ' y^ 5 " ^^H*^' O"^ *LflJ Cr^J^ 1 

«Lcj)jj_a <l iK l L t^ i-a l La ^L*J1 uluuj LaLc j cQj_o w < ca a jJi*, ( w *^*- > 
(jSLIj (jO i ( ii Jjlj 4cj|jjJkl ( _ ;r l£JI CjVL>. ' a-Laj <JluL^ <j^>- (.^-3 i4laLc 

dia-pJI ilitjlj i4cLLaU 4lajILU j_iaLi«JI j^iaj J . '--> ajj CjLLuLaiUI (j-a «J-i 
J jS" i .1 U) (JjLUIj (Donneur j-iUI) i_ufcl^!l (j-u J ■ VaVl (jjiljjJI jLJuj 
(jjJujjij 1(J KII p jjtl 2 lj A ; 1 1 ^ i^ijJll (j-o '/90-80 ,j-<-i La ^ j « .- — > t (Accepteur 

^3 ^j>. ij^^JaJj-ll (j-a Cr?J-^\ JUJlJo t. i ifrl ^oJI jL^ I jl «Lt-aL>.J (J^alo I 3 J_a 

i_uj_2JIj i Ljj_<I/l La£ <_>^i>^' Vi>^ _P LaJ_t£. i_£l i43l j dJsaJI 

_aJI (jl£ La I jl ^Ir ? tZuL^^LTtlll 3 j i n'l (ji ijaa-^J La£ . SLpJI JLlS (jlr 
jL£ I jl Lai ,(_£j^>.i 4^>. (j-a 4jH^ 4_<1SLI I (JluL^J s >-^>- <j-a I a jl i n ( _ > ia ; jj_U j»l 
(2r^-J La ^gaAjtJD ^ Laoll LmJl <U-mJ (jLfl SLflaJI liuJLs- LiJ^C i_utljJI 

. /.60-50 

ULp.1 -I VI (jiutj ^jj J uti cjVL*1>.I »j i<i tiU^Lu^aJI iUiSLJI 

«5^LLuaJI 3_iKJI» c.r Jij? jlIs i3_iKJI ^ JUJI L«^ 

(jl£j 3x.jjjJ.I 3-jJSLII J uia J_i£. ilajJU Sl_o- (jlr ^LojMJ (i jj^LajK)) 3jLi£. 
^_I-L£3 (j^a (Jjl ^a_A d ^ c I * < all p I i Vl p i jj-u-uj ((Golf ' ^ tj A » jj**'^ ' II 

j^Ll^/j pLajll i nil ^ ntlina^LiJI J>Lo.VI ^.LjT \.i'Aj*^'«2^\;.~\\ 4jKJI 
4jjLcI pjj 4JL1-S-L4J ^jJI L^J^Li- Jjl ■ »l all *Lcjj iSjLaLJI 

( ^>-Jj- ; tit£LII jLojl (2)^-*' 1 ^**if 1 * t 1 " »jj LaJ ^jl Jjljj L^LiAaj J .^^Jajj-aU 

. (j^ojiSLII g j 1 11 1 ^jJs (JIajuJ J I i ( _ 3 JSLII ( _ ;r 3 jLs. Jo j j g-l ^< J I 1 a 1 1 (jjs 
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. JjSLI! £jjJ 2_lLi£: Jj! OJj^-f 1964 aU^j. 1963 j»Lc 0 J_£ ^ (_p=>a <j-a 
£jj-JI 2_jlaX. 4J Oj^-I JlSj ^Lc (j-a J^£t <_>"Lc 1 JjSLU J j ii" i .i a Jjl Lai 

1973 3_L^ jl il Jjl ^p^. iLcjjJi! jLfTVl jjuz jJL> jfij . 1967 ^Lc 

<CLfl_jJaj £^JJ""° k - l - t ^ J sLoj SJlA Jala I OuL^ £LJjLlll I JL& jj-aj • 1 J-t^ 1 83 

(jJLl! cjVI_>J! Cj_iL^ jJia J ^.jLii!! Lai . t- cj!_oJu-u j-jj' (^-* 

£jj <L*_uj iJluL^ La£ . JLjSLI! (jLL>j_<-u -5a^*-J j»JLC J-c£. 4jlaj(JI L^-l3 O-a-l 
O-a-l ( _ ;r lll sLlLsjiJI j j*i »" j . 4jl£La j^lC ( _ ;r 3 'Lc.jj (j-a J i eaM 4jl£La JjSLII 

^ djju*. futl tuLVoJ! 1 984 ^UJt (j^s JaLoi ^ 

jola LaLaj 4jiaj(J! C^tJ>OJ i JbUj cJaj ^ i4jSLjjjsV| Sjj*jII oLVaJ! ^ 

cIjVLjJ.! (»j_2ll! jjf liUjO. (jjs jjSLII 5x:!jjJ 2_ u _ a iJL, J!o»- dULLa Jl*j 

^L^t-Lll A i < nl £-^J (2>^ (Jj)J ' 'i a 4_u^1 
4jj1 jj-a 4_o* jjj-i*, (JjI ^oj-u (j a i<i i ^ (JjL_uj ^ i n-»o * 

(jLajj>. S la I ~ i ii^fl j tMarcel Homes <jji_ajjfc Jj , iijLa» jLVtiVl Cjlj^cLa 

((Ghotret S_jjjai.» ^1" . .iVlj Kj-r It Germain Van Schoor jjSLu (jLa 

(Tissue Typing . ..ill 4j>. j!) i Laj -i S (> i n->*i * 
.2_cLLaU 2 La y 1 1 oL>.^L«JI jJolaj ^ ^JiZlJI * 
(j^_cj_laILa (jjs jLi^I (ji^. Jj i a *- 1 1 ir-i lLL)!j ^1 i gl i aJ 

(j£Laj V iSJ-ljs.j i^j_L«_a La^ O-^' (jr^ 'ta'^tlj SLfljJI JLnj 

si m" i nl jj-S L^K O' 1 ^' f Cr^ (J^ ^ {£~^ j-LtajJI L^i^. »l ii" i ..VI 

w S j J j i«G_i_aj5 iol^tj (J3jl ' -*■_' (jjj-I' jLi^i Qja S^LaV! (jjs (j^sLla V tjj 
j_lC j I CjIjI j i nil Cjjl^s. ( _ ;r 3 sLLcLaJ 2 a J i .aj t_iLi =aJ (j-a^ d a jl i » ^o-AjLi^l 
(jLuul g. Lali i joJ JLjSLU d j i ii it Li Sj?»U O Lljj-Lail IjJajj >_JJi a ,<_djj 

SJi^Li ^ Lj I 2 " i .I (j-c Ji-jjj Sjia (j (ji 1981 j»Lc (_,-^>- "=1-1 £jj 

. i U £_jjLt_ut 

aLc (((^JjjLili)) (^Jj JL>JU ! jut ^JSs 2JjLejs Jjl 0_aj :*LljJ1 Acljj 

^jJJ 1973 jl iT gilax 2JjUejs ^^Liij ^jOjiil oJiii oVjUcjs L^lij 1932 

(^-3 3-JJ-JI Ju>j ^ i J-lSJI 3-^ljj JLr>JI La£j njLoj^l ^j£i CIjLjj 
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.jjjjLjJI iJ3 _3 Ijl_j_*_i I il i a 4jj (^pajJLl SJljIu Ci«1 ) l!i| VI (_^-iajj-a 

4J j 5 * rt 4_jj j^a-Jj-js ^ $ Ldl C 3 J_a (J^olol dul^ I 973 d i hi jl jl £_LLa_a 
^j_jj>. Cj^ o "i < ol Laj—lC 4_LaLc 4jj (j_a Laj JaJLi3 jj J *j 4cj)jj-a 
4_jj-1I a se J -SJ^J CiLjj * ^^j-IJ 1 i its ^-jLlill i ajtxla Ji^juj .^ljjLLJI dJJ!i 
(jl lj^i.J_a ' a .^."O |_a_£ Sj j ,_jjjj(JLi I glul i ol 4-lLiL9 (jV. <tcjjj_tl 

(jjs ' _ .l^lt ^jJLi SJjLlJI 4jo>sjJI SjjjVI SjJLS ^1 Ji^jlj La.il (J-uiall t_jLjjj/l 
.(jiajj-lLi (_£-5j3 JL3 4j^a.5 '"'I Lala. Jj'C i""il (j-GjjJI 

(jji^ittl (<i£!jaiJI j>j 3 jJL«-U 4l}L«JI S-uJjJI (jl j ^1 

3 j V r i ntl S-uU^gJI olj-a-Uj i4ja-ajJI 4_lcjVI ^ ^^a-pJI ^LajSLIIj 

oLLCaVI uiis. (jJI i. ,lt-»"rj 4^ jJI £j>) jls liDjJ . 4jUU 5Jj}^ jljjll 45 jjl 
CjLja^LnJI aJJt (j-o (jiuiLiJ! I a ■'■■ < Z^ jL>JI li^txll (j-a 'l-J-'- 0 ^ *>^2 I j l^'t 4j_LaJI 
Lsjjjla 4_o.^Lc 4 jtjjU 4-lLsX. 4jjJ! £jj 4-lLqX ~ j ■ aj (^ylo- lil) iSj U 
(^palj—aLi £j\ i\ t ea U (j-a (j-Jj-jiiSLJI ^W-** ' ^ *" tl)' lj -v A( J3 j>.Ijj>. ^1jj>.1^ 

. SLpJI (jlr (ji_o.jJ.lj i4_ijJI 
! JLSi) dilj j_aj 

« l jj___3__iLo» jj__i_U! (_£J-J Ijo-jjs j<u La jjfc 

( j_ a jj j_4,LlI1 4_lLjjlI1 ^L=»o jj-^Jj « Lajij-t-La V I » $\± £ya Cjj_a_i ^yzjjX 4jj ^jj 
4J I (_£ jj! (^--jj-aiJ j-uSLI! da-cl] jjLSi La 4__-!j_ij 4_i J < ViAtt 

jj^ {j c\ uu i .ill (j-i-u (___) CjLa _J->-j (j^ 4 njl i i i 4jj JL>JI Jj____>JI 

(jJ_J! CjLlL«__ i_gjJI Jj^-uJLj ^JLlj (j_? i4j^a_d! SjjjJ! (_j_3j_a 

Ci» i4-_»J1 (jja ^ J^J^^ tjL>---^^ (j-° J-^ 4^J| C-Jjj I Jl9j . 4_3 Ifi 

^_J1 5^ Mil_i-a C-i-UJ i^ijJI L^J^o-v pJ ^J^^-^-* CT^-^^i)^ cls-L^-* (jyii 

(j_a I j j tljl (j_a - La 2_) 4_-L_u Jjlj j-*->--> (_--> ^jj-J i~-LJLaj_t! 4_)j__ 

J_J C-Je-fl-IJ i4_aj^LII p i n->JI Sj^o-Ll C-t-L-eSJ LaJLl^, L^JlSLI ij_lU,l p i n-v. 

4jjJI (jLa i4_uL«j ^Llj Lajju kijLa ^j^jjX\ (j! (j^s ^c.jJI (^r^Lcj • L^L»c 

4jj_I! 4^.!jj ^L>>J ( _ ;r i ^Lal dlLut (jl Otjlu La-a id^aJI (J'jJa (J^aJ>J i.'illo 
^cJI . . i_Lga^H (jLLaj-i-oJIj ( Laj^_LiaV 1) ^ 1 JU (juLt-^all (j_a (jjj-jiiSLII liLojV 

- 1 VI -j* j I jut (jl ^^Lta :(Pancreas (j^LyioLJI) *lKljiil £jj 
j2 4JSLI Diabete ^jUI *lj djVL>. (j^. Jjj . a 4j!j (jJ-JI ^ 4_i , hj'ijJI 
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0j-jJ& fiLcjj-i j ^ doll jj_a ^ i^J-ajiJI jj£. A ' j^^lj-aLi LiLo*l * iLuaj 

(jl i n'tVI Lj£LjLJ!) 3JSJUjiiI £jj 3jUr Jji ou^>.La , ^ I (j_a 

JljvI jJ 3 jUr (j-u^Lij jl>.!j *ljp-l lii! j jjj (<u 1 1 966 <LLm Jj^/I tr^ 
V (jj-^-Il 4_uL$_Ll1 «LL>.1j-a (^jjs (_£j£L*_aJI (J^auJI (_^-aj-a_i Lcajj-a (j-U^Ljj 
(jiajjJk >Lflj 3 JLa (J^is I Cj-iL^ i I 973 4 '< i ii j! jl ^lla a ( _ ;r i>.J . jji. I ^^-C LgJ 
(jl_lJL>. lLL1L_LA OcjL^J i mi (j-* 3 J^l ^jj-A L$_aL$_a (_£-Sj3 4_cj)jj-a 4 K"i * 4 i 
(jl w I c CjLjj^e-jJI cJjJ .(JjJai 3j_a (J_a_«j I jj'a 3x.jjj_U 4 K"n U '"'J^' 
j»J (j J ^ J 1 ** ) '-' r+tl j& i ii 4 j i n t ( _ ;r 3 joSLkjJI g-jla-i ' 3x.jjj_tl 4.1S^-l<.U 
(j-a-SjJL! (_gj i II (j-SLai .SJ-ljv 5j j i a J t_gj *C i ii I L ^jjjajJi! JLala^/l 

(jl (4_L£Lj_3lX1) w 1 1 2Iu a jj_a J L - l -^ J f*4j 4 ^ J LlAoj CjLta_Lla pi JL^-**< t nL) 

^_Lo ( _ T J-C Ij-lLs £^L«JI ,j_a £_aill I j-A (jK ! jl La SijJtl. fl^J Sjuo (j MJtJ 

. 3_ja_ajJI 4.l£^L<.t, I 4-i£.jl (_psj_a 
^IjVuna 3_iL«X: JLaJaJI 3-^ljj (j' !984pLc jJ_G :JL>J£J1 A^ljj 

(JljjjJLlI aj-uj (Jljj V La^ ^ 1** <-kaj3 (J-a-*J V J ■ a * II I (jl jl 

(j^laLtll jj_a j-u£LJ JJLuj . 4_ul jj_a J-J^ Lca^Lc. ((jp* 
foji (j? tJLseJa II j i4 K"i < U j J_lSLIL^ i h-»JI «Lciic.Vl oj-£b £jj JL^" 
4jiaj>JI (j-aj Jlj^o-I (^1 i_3Jl^j i L^iljj 42jjJa Cj^LjJUj «Ij^>-I (_gjJj-UaJI 
.J^l (jJLc 4_jiaj(JI J>L>. SLp^l O^J^ * J k3 L ^'- S Cr^ '^0 JjJ(-a-l 
(jJLlI SjLl«J,l SjUI liJJj jj* (jaLtajJI jjs) plk.tl •^lU.tl ^^^j ^ 

0 ^'11 ^LC°I 1 955 j»Lc tuji^tj ji^j iS^Lc Jk.tl Ji-b ^1 >aJI >Lu 

CjLjI^o_^>. w I c 4 j I n < II SlL^j ' a-d-3eJj JUj^aJI ijr 3 4_LiL>. 4_La_i_ul^aJ w aJajJI 
(j^j O^i <X£ SjJLsJI CjVjLoJ.1 (jJjl OjLCs (jl i iU^LI 3 j i nitLi Lai .ujjLrtlll 

3iU ^ 1 Tj — T t Jii 3-lLui 125 (jJI^ Ol-jj^J ti^o. 1968-1958 ^Lc 

^L_S_l 3j_a jj^aiii duL^ 1971 (JjVl t j-jj Mil ^_LLa_a iJ? _Io fc j . l_Uajj-a ^jjj '"-^j 
OtjL^ :pl_C «L>.j_ij . Ij j (jO^LjJ 4 » j i ii oJLL 4jlaj(JI Jjlj (jLcaJ^U 

^j_Usj_a I j * c I i ita-i 4 __ r UJ I 3j^LjJI jjjs^/I ^1 ^£Ju LLa J uiAJI cjVLs. 

foe pLtajJI <-^^Ll>.| i±jjjj>- (^Jl 4aLdsVW ' JuSDI icljj 

Vj_aVl (jl (_gl i JjjaJLi 4J2a. (j^-aJ i I ' *• (j^SIll (jl il i^jjs-VI ?l iIa£.Vl ^jj 
j i a « II a I la « 1 1 (j-2j (jl lillj (^1 Jij . Sj_u^ 4_o.Ijj>- 4-J »c ^1 ^LbeJ 
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<d (jjwIj^JI ((lAuSlt!)) c.t L»£ I jut 2_uLS_al joJUJ! ^ Sjujlc: 

(jlr 1967 ^Lc LlSj^sI j u±A I <j-u <_aS £jj 5_lUx. Jjl *lj^>-l (Jj^s 

(j ii <i (jLxjLa i^t>J! dlta j-Loj .Bernard j^l^jJI ^lj_>JI (_gjLj 

2 La i j uuJI (j-a Accepteuss ^ LS3 i uXI ,j-o <j-u3lj (j^-"^ "-. £jj cj1.i1 of) 

^ • S 1 u a 30 (_£ jjj/ 1 973 4_uj/ j! jl (Jjl (^o- iSLpJ! jus (s-^-i- 0 <3^ 

3L_lj>J1 Ji_i3 (jr^- (3^ d>^-i * ' ^JJ rt J '""^ iz-^^ clljj '' OAJI 

w 1 jju 4 jjU 3JL>. ( _ ;r a ^^jJI 4j| i^LtJ-fliV! jjjj Lxjjj ■ La jl>.Ij 

j J ' 1 u£ I Lall 1 ul jj-ojJ)) >: i J^L)La)) j^j^jJI <J^JL)J t4- i - L ti- t J1 ^ya CjI J f < u 

j! " ■ I 2 II (jiiij i.iii 11 \ (j^i-VI cjLo (j^*- itfjLai iijjJaJI 4lJL>. i- 11 1 11 

fj 1 c »i QaJI d luU ' a * ' ta i. 1 1 1 hi '^Aj II ' uj ^ i"jil i"»l Af I 1 ^ <_ , i , ,1 ^ 



^Lc (jyis- CjLlLijiJI oJLfli j j <i 1 >i ^jls [111 11 LdJi (jl^J iSJjjia 3 jd, 3|_l>J! 

4jJJLcl JL2js ^ (J^jLa jj^jJJ Jj2JI) *<LlljuJI L-cLHI 

aJ d " 1 1 ^1 LlSj^sI ^j^/l 4_uLvojV! 4jjLajJ! (jjs Sj_i^.j ">J-^ 

(jJijtj 'Llcjj La (jjiSLc (jicj .3jsjLl«iI i UmU oLAcI i^ia j 

Sj Uj i .ill ,jjz (_Ucul tjj'v" i ii i ■ iliitl <_>^J (jr^- taj i .ill (jl (-;r i^. (JjJjJ! (jLa 
jjLfl i I j_a> ^1 4_al i^i^Lij i£_L2_o j-j^. JjJj ^jjs-^/I (_>^l3j (jlr 

d jK ^Jj i<t ^li «Q^>.1 (3^^ O^^J ^-^i- 1 i^Li^J! ^ Jl^j ' tlaJI ^^JiSj 
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. « <Q3 J_a ^ a Lea * < JJLf I «.l_it ^J^ILjJ ^cLLua c_JL3 p J q ' <aj ^Jl ^L*L?e_i Lat 

L_i^ldJ| i ^ r ^cjLo lAj^jj c__<j>.1^11 4_u_uL2J1 Cj\ i 1 Laj q 1 1 4 i m rTLi 3jijjL^e_o Loj.} 
CjL CJ-il^- LUt-Us ^Le-t-al iCjLuxlJI jj.^ ^ tl)' M i 0^f- < - 0 

. 4_J^_J_>J1 p ^vjl . >» C t jJjLHj (jl (Jj-i <£C-U (J-S-C l_£l9 «l^fc_UJ LgjL?E_i-£3 t 

ljj>.Lijej (jl JjiJ->J,! (j-a nj^^JJ- 0 ^' i-SWI CjLla JL>- jj (j^>- (jr^ "— 

£jj (jjj di! jSj iCjLit jj-^JI c_JL2J! £jjj 2 -ijk.tl SjjjJ 

dJJ j L«j i2-jj_ajJI <_J-2JI J-SI i .io i ^Li ^UJ jo^J (jKIl 

(j-jjajjl julL £j i ullu JL>J,I I (jls^i. ,j-a J ■ V»'ai i4_j£.l_Lt.l SjjiljjJI 
«Ij^>-VI lj_& ol_>tj 3_jj_jJ^2jJI S-oLkJI SjJaJjl ,j-a r<s-C-J-!l (jlf J .iiJLs. (_gj.II 
(^-3 iJIj-JJ , ,i II I. 8 ", a: J tl ^ (jLSLa pi '.''iVI ^ (Jill £jjJ JljU^ itlll JLiT 

Jlj^- "1 ( til i iJJ _jj-j>. iJJ _cL_Lt-£5 t. i 1 9 p j -i ■ Jljjj i4_u_u ui£ ^ n a^. 

i )^J_9 p j o < tSLj ^£jj>.} ' se 1 1 1 (j-o dilj f ( n Jjuj i<G^Sj aJjM ^ ■ ga 1 Sj^jlJI ^jja 

S|_j_>J| J_lj3 (j-Lc CjLilj-j_>JI «LSjI I glla i ul^j (jSLol i4lal^ 4-1^,1 i ir-i 



1968 ^Lc j_La <_ . £jj 219 i^J^s-i i^j-JI w ■ LaJI JjajijLL-u 

I^jlSojj ^ I tjj'jtVi i n_t Jj JL>. <_tla £jj (jj jJI i ri ir-i ) (j! '■ 4_l3 JLja Ij_jj_2j 
(j i ii se " tl ljut i4_j_La-«JI Jlju Jjs^M (j^i^ CjIjJjj/ (jji^i. SjJ. ^ 

(jii^j j < u (j^-v* 'J-^' 4j9Ju \j^u u ] {j\ ijr i^ *1_lLs^1 SjJLS ijr II 4_u_u_uj ' 1 

Jlj^- **( in \ {j\ ^Lj-Ls^U J 1 Till IjLA (j I HJIJ '^JIJJ-^' L_tlSl! ^j^JjX\ ft ' 'l~^ 

4j-uL>J! jii^l (j_a J-^2j La-a '£jjt>^l ' ■ gall jJaJI J^L*-* J-i^^^ 

. L$-l3 t_!^C.jJ.I 

C^jI^ jl i^JLkJ! j<uj j_yjJI 4ju!jJ! 4j1«j(J! O-iL^a i^j-Ljjjj (_aa £jj 4_lLjju 

jlSs pbSjJlj <_lLll L^I^jj^l ^LUajjil La! . 1971 ^Lc crljVl SuUjiJI 

^Lfljj! jj-a uiJ OuL^a i LaLc 45 j-a-*-JI jj-a "(jt^^" l5j'- a)> t -^- u ^ 

La-« i(j-t-JJj-!L> 4jjjsjJI 4-j£.jVLj ^ajJI ■ La « i *-- ( _ ;r 3 ^LojjI ijjOjjJ! JaJLiJa 

( jjjJ)j-J)) ^Ij_>JI aLS-^ I 1 all l_£l]j ijr l! Ljl_0*t ^JlJjJ .. A *" 1 1 JjjJLJ 

<Lu! _a^JI sLu^iillj ( ( _ ;r LsjjVI) j^j^/I ^Ljj-iiJI j-laii ( _ 3 j>.!j^>JI jijjAiIjjj/ (Jj^sj 

jjO-Jj-I'j i_j_LSJ! ! ^iijlUjJ (j-a-iVI i—JJLlI (jJ il j-j^. LtLa3 < j « i j a I j 1 1 c I j 
(j^a i2jjL3»I id n j I i ii r I i h c 1 L^jlSLa ! ^^.jj liJJ j iSjl>.!j 4]j^ Viua 

. Sjl j i .i CjjL>. 4jr b ^^y^^J ^jl Jjlj ^ji 1 * jj-a d i n al_>J1 ^5 ^ i hi 

1^j^?e_i ^jt (dJLV dJLt-u) 4_uJlX-i « Ljo-1)) 4_»_aL>. ijr 3 ^j^l>.LJ1 J_aLjj 
LjJL>«j iLiLIj (JS[ i"ijij ' w c I I La i a I '.(j^J *J^1 £ *tP"'j j: ?" £ ^^* c - 

JUj_J V |_£ jJI j i^nH I JLA jjl ,U1I jj ^ Sjtjlj i. 1 1 ?itl (jV i LijJkc 

4 IjU jjiajj '^_4jJ' (j-^ *J-° ' 00 , 000 (_pa i h JLlI! 4-iia^a («^>- =L<jjaj>. 
4jj-c jJI 3jj jJI i mi j-^. ^ jJI jj-a (J-^ (JJjl a I , 79 (jj-Il ^jL(_ujV! j-a^. 

. ! j^a ^ 96561 LaJola jJLy ^1 

(jL^ Transplantation des orgenes humaines 4jj ui ill ?LUar "I ^jj 

^Jl o ***k nL> uj ill p i h*kJ1 ^LuSjLclo^jl ^Isu jJI jj-a Lc c_ dt^J J_La 
(jl p i h ->J1 4_ljL»_-a iSLij -r i II £JLA 3-^ JU ^ (J-°J (<^ ^P fc ^"JUJ^ 0 ^l3~?*' 

3 <i i .ill aj-ib i_iijuJI 4 Lu i .it OjJL>JI jainJI (jl ^Ir ijoi-j i La a b 
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Jjn°i Minll i_jLb..tbn£UI 6x1 jj 



kJI 

L*_a 3l_j_>JI ^J-Lc £_a <_JaJI jaJLc (Jj^c jji^ .i—ialiiJIj Qa-L»JI dJJj ( _ ;r 3 

4cjljj_U c.ljj>-^L! ^L^23 jii^I <LLl»-j i(jJ-jJ! 3-ajLiLa jj^sLaj'i/ (Jj-^ O"^ 

((3JjLiI! o->«j cjLcj^>J! » u i n" cjLcjjcj ^-j » i"il ^^J! p i n ->JI ^J&jju LiLo- La 

.(j-ajJ! (j-a 3j^3 j<ijjIj^>J! ,j-a JL>. i La i uj (jiajj-tl ^ ? jj J 
<JLajtjj_u1 (jSLa_i La^ i^J-o* jJI £^j)jj-U p i nt-ll JLlJI 4_ajLiLa ga (jr**- *J-jLi_ujj 

2 i^aljil 4jt i ii'tVt (^Ic Lai tl >j^.jJ ^U-j/VI j! iLjj_.il La£> L&jls-jJ 4jj->VI 
Jlj V i I^K oVL>J! -fjjj-i' i-fljxs (jll! 3-2-LaJU.l j^JLc. j? 

agj j|) ' La d 1 1 1 5 a S 1 4_tia_5 o jut Jit. ,_j jJ.1 Sjujj oLj/LCjjl (j^s 

j-ji.^/1 (_-jLj£> ( _ ;r a i ^ j i a flu L$J O-Uaj-C. JL3 0_i_> i4jjjJlI! ^1 i m-v^L! ijJLill C" 3 

t jLLaj -i _ a J1 ^Lc» (jl ^-Lt_i ^ i"i a JLi j£LoJI jlj 1 983 4_u_u * it jJU-o ^ jJI 

^1 < uiVlj 4jj_>^/I ^1 jij-'n ..I (j-a i_u V liUi £_aj ((Envirocancerologie (j^jJI 
3-C.ljj JLjca ^ « _ijlj J j_i J J M i ja » i_ajjjtJi.l ^oJLkJ! j^JJtJ J_». 

( (4 jLa>II 

i5^.j_>JI jljLiaj i^^LtJLl C.JLJI Jl^^jz (J^s- dJJLuk J!j-J Laj 

J_«_l j j al gjtj\ SjLjj (jl La^ iiaL^ (jlalj-a^U «Q£.l_Laj (jJ-J! 4xjLia Llj_<I/i 

4-a JLa- "i mil j_i«Li«J! (jl dJJ j j La 3. i J . (jiajj-a JSJ 4-uqillLl 43jLaj 

1982 ^Lc <-jLS l!l ■ a 4jj M.jtt aLUa£,SU £jj-JI ^jia^ JlJUJ Jj^ 

(jLLaj i ii 11 ( _ ;r aail! (jjiL>J,l (_Ll3 (j^s 1983 j*Lc ( _ ;r i CjjJU-sa 3j_<IiJ ( _ ;r 3 Jl^Gj 
^lj_ll (j_a i~i ^jl_<u L^J jjIaLiJ! Jj-ill ' a> <l ^J^j" J-" 1 -*^ 

ill Jlj^ ^^jJI j-A 'jp- j;^^ j jjl"^ jjjLajs Ijutj iCancer (jLLaj-i^JI 
4lo» jj| g I . \l 1 p i ,,->J| r ta a] SjLs. ' ^j^-»"l (j;j^>.| tl Ij i uj jLtcjV ooJIj 
JLaJI ljr Jt • a j^'a i^Jls. ' cuxji La-A^lSLa t uiVI j^-J j-lsLiuJI j^lC. 

. (^yjtjlj w i a ! j U-Ltl a , \_xji (jLuVI ^aiaj Lajti^. 
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lit aL^Vl 

^1 i ii-v^U p i ii ->JI Ja-aJ )) '■ ( _ ;r A ^!j->J! ( _ ;r 3 (jLlajLiJI SjLgllj Sj-jiJI Cjj^jj La 
U I c j_jl_>J! (j-iLLajj-jJ! 4_cLlU j«JLc «jjJLa J-^h"» JJ-^^I .«<Lic 4-ljjJlJI 
^^^j-b p* j * i Lj-iLLajj-i 4jr 5 d j ■ La II Cj^t-iU w 'T^jtl jl^jlXI jjjLaj ^j-^^* 

( _ T lc Jj , ^ -» I t s I , U r- V I "ictjj J_l3 L$J ^aij (jH-II SjUJLkJ! <GL-uIj.J jljLc 
«Li£ (jJL=»o Ijl t"~*.1 i^^J^—*- 1 ^' jl i**i~w1 JX.1 i n**<l ij^^ajj-a d i i nilLi ^-jLlj 

«u!l J-2-JI j Laj ! 1 1 (j-aioSJ! <j-a Lymphoeytes 3_iailjll - I ^aaoJI ^jLjj^ 
^^al 3e miVI J . >» A t a i4_Lo J 5 * * (j? j Laj * 1 (_£jJI uJI JlL>. CjLLlLs 

Jl nt"ii ..Li 4^>L>Jlj cjLLuLuJI o^^LUI cjLal uu^al cjj^Lui jlsj 

<Lcj)jjJLl 4_jiSLII ^l^° J^-*-* tl)' J-*-*-^-^ Cr^ 4_t-aL>. 3_}Ltia_a ^1 i t 

^1 Laj i ul JL3 li^ajjjjl ^Ltaj ^ j-usUll («i«JI (j' !<^LIi '*/85 (^la. 

I j-t S -a Tu J i ( _^Ja^1jJl p i n'sJI ^3 fiLu_oL_o^/l Li^L>JI ^Jl 3 ^ < <a a ^1 i 4_o^a3 
.(.ii .iLill ^LlILi lilfc 4jJL«-aj '^jjj-^ J^ajJI ^' a J £>c ^SLtXl I tLuiSUI £y> 
al jieiijil ^Lal J n , ,itl JL^aj l£ ^b ^ JJ j"'' ' 2 j i .i itLl ^Laiill I JUtJla 

. JijSLII t-jL^ilVj iCancer (jLUj . ..II SjLUail ^1 . n-vVl ujufc 

jjLLaj^o (^j^ajj.1 (_>iajij 4^sJL«js ^ CjLjiljjJI i>jL4 (jjs JLi^l 
Jjjs 4la L-iLc^aXI ji mail Jl i afu ■ ^1 Jar i.~m->- « Cancer du Langue q\ , ..III 
<LjL»g ^^JLj ^ ...At ^Jajj-tl (jJLi jj^a ^ j i ni cLjtla£ ^jjj i^jLLaj-i^JI jLiiUjl 
q\ mill (j_a £j_LaJLtl i« mall sUSLJu (-;r Lc. ' JLlLkjJI ( _ ;r 3 ^U £ *rP"'j^ 

4J JjJLlII tjl i nlll (jV 1 1 JLa. JiJjL»_a ^L^ 2 - 1 (jr^ »S^2S Julj «LaLia ^ ^2jJ 

^ j l aaj LaS ijJJ'^" ^jJ^ill ' ^J*'-^ 1 jl '3j L - k -y ^ O^-^ iC ^5t^- 

w j La ! I Jjjj-ojl jjji-Uj dijJjLi Cjj-ijij » j^aliS jJ I t^tj (3^J i5^jjL?e^s ^^l£LII 4^LLa 

. 1979 ^Lc jjjLHI (^a Sj^i JjV SuLajJL ^La ^jJI Jl^ull 

(jLuijVI j»^L>.|j iJLpJI a i <LulaJI Lj^-^JoajJI j»JLSj i _i LSj IjiSLtj 
( _ 3 _Uaj_I.I (jjij-ij ,2^c. ^oJVIj (Jji^jJI 3Jljl (^1 i_3JL^J L^K jjLsjj ,_jjLis~ ^1 
»l i^if Vl 4^ljj O^A 1 ^i-*i*JI *lj^l CUJ^I (jl JUu 
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Jifi iiunll i_ib..»UacUI 6x1 jj 



4 j n it? LgJ - I i Sac VI 

1965 ^Lc J-jIjI (j " **■ a . SjjjLK-a 3 'r^a (jVt ^1 Jljj V L$j| fs-^-j ' 3j j 
5| i j ^ 3 j K ; >l£l LoLc lj_<i/Lc jia LajtA (>u}Lj (jJ!^ dULl* 
VjJ SLljv (^Jl ^Lc 3_aL^>l jjLa i^JLJLa jJjj 3jJ,I « jjt, La I jLa i^jJI 

3l j -w jjLi I n Ir ^J-2lU! (jjjJa ( _ ;r 3 Sjlaa. i 'I i"i i " i j" ia 4_lL«j<J! 

.3Ju^ 

J! jluj-u! j n_gj mi j II p i htJJ 3JjjlJI »l tacVl ^Jll(3 ^jois ^Jla-u La La 1 

^3 - I ^_t_u d . r 1 ^ U , ^ I .- 1 ^l'I > d > j U * t I A W . 1 j^«i 
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flnnti <>i44^ <Uas&\$ 

Bioengineering industry: 

ju>.1^J1 ^jj-^JI 4_u_u_ujJ! jjl_>JL! jj-* j3— 
J^Sj jl i Cyborgs 5_J^?! oLayLiJ,! j uiA\ ^ . 

(j_o JljsJj^ t_g.il i a " 31 ^j-cl r ir-i <_U-fl ^Lj-iJ 

^j_i^J£) .«2_l_j|j_ll .-.1 al A -^Vl ,j_a J J I ^ JJ^C: 
d ■ 1 * J II «Lc^_<jj?E_a jj-* (l£^H^ *(* O' ' "**JEJ 

JIj , - ,„\ chLlL^c ~ : ^~ JlI 1984 ^\ ^JUJ! 

. «4jljLi/J 4_i_lLc 4_lUj1 2 i a U » 1 I .- I . '^r VI a 4j%^ujV1 
»l i a c 2 1 (JjJ_lj _j fl » j la " >j j a. <-ilj"i 
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JljJjlI! j^s-^ jnTni (j-a (J-2Jj ((^jjs-I »l inf T» gjj ji ((^JLil! ( _ ;r 3 U» 1,1 
p-Lcj ^-j^ uixll 3^ (jr^ Biologie Medicale 2 j j La II Li^^j-lJI »l nlr <j-a 
t i__<_L2 llj 4_<-cjVI (_ps!j_alj iS_j_j_i_>J! f.\-u>-SJ\j t jJjjpSLJIj (jj<Ll>.VI 

4^.! j^>JI j ^S-aLttl 3j*-i^aJt j ^^OJLJ' J JLii=}L! 5-LmiIll ^1 j-aVl j .^.^^Utl 
i^jlji p g-i^aju J-aju i^Ijj^/Ij »\ LajJIj t-iLuac "lj JLaJa^lj (t_JLo]l <L>.Ijj>.) 
Cjljje-La ( _ ;r 3 J i ea a II J ^ju jjal _^JI ( _ ;r 3 ja^jJJj . (_LaL^La pJila jjj-S ( _ ;r 3 jj>.^?Ij 
4_i£,La_>JI 4j_ujLjJJ £yz *1jQj1 {jJj uiaJI ^jjJLJI ^^y^ 4_j_lLsJ1 4_o^J^_uJ1 Sj^illl 

5oJliJ! 3JLv j_U (^Jl ^U-cl^JU 3jU»ll 4j-i^II cu! jL^ s Lijl ^1 -< -Ult 

...,Ult 

. JULVl JLi (^k jL^iVI ^1 * 
. -I .^.^ Vlj ^ 1 1, ;|| ^jjj * 

(Jjj^l J^Utl 3jUf j i<LsJj_>JI 2 j"j i^aJI 3 < uiVl ^1 Jiir" ( .ilj * 

.i_J2JI 4a-l>»- 

I r J-<Ci-<-j J-aLSLix plr L$ji (j-a (O-^J-II (jl<* Sj ir-ibtJ.1 3o.lj_>JL9 * 
j-^-^ V- 1 ^ <j-° ^ *" Ljj^ i«Lil2iJll ^^LtJI CjVL*_a ( _ ;r 3 nUtl ^jl2jJI 
(jr-ifc 4jjL$_a (jV ijLjjJI j-LaJi! 4JI m" 1 11I J_t£. ^lj^>JI ' . 'J.'k*^ SjL^a 

«jl_jJLt1 ^ La 9 )) Q-aJLa-**< < nl i^jJ-JI 4jr 9 t _J_<a-*3 (jl jLjjlJI ^.LaJi] oH"^ 

i^Lc 4jLa ji^l j_La SLpJI SJLLalj iCicatrisatio ^LiJVI ^le. SJlcI mult 

iSjj m^ II a LkuJ I 1 'I 1 11 <n ( _ ;t jJI jljJ.1 (j-a JLJJLC 3_ljLaILl (j^>.lj^>JI j»LS (j^>- 
■ Sjj 1 ii*C a 4jsjajsj>. (Ji-lj jJll 3jl_o jt t4-g.jIaJLl I «Ijla^/I Jj^jjj jl 

j-M-^lj ,3 uaJ I j j ui S U I j-MjJ JjVl ,»Lai ^ o-^^ 1 O^JLkl^l 
. liit j (jjij^itlj 4_uLLaj_<jJlj 4jjsj_uLajjJI CjLjL^jJVLi ^ 1 eaj) 1 1 Jj^jLill 

t.^m 0 mi ^jL^_j_i jjjj^-jj La )) a! La_a tl ^Ij-j>. JLtkII I J_A ( j- J jj^— O-^J 
2 jj ^jjall ■ * Lt-£sL>. Ijl <i 1 n a ^jIL>.1 La (j-a £jG_il ^jJI ((^j^au-ojILu 
3^-^ "fj j ^ **' J ^ ^1 B (j-- 0 4_UJjL^a LcuL^J tLlJj i ti^ La Ijl JL^cdJI <L»La£ 

jljLc! J_«_i p 1 n->JI u£ (j^L«J,l OJLA jjJsjjj iSacrum j^*_«JI J 1 " 
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(5 j iii i II p.m 7,1,1 oJUajJI pUocUlg t^-LpgJj-LjJI ft. m Vipll 



dJJl_L& JljJi Vj iLgJ 2 j » j ■ laJI p 1 n-»JI (£jja JaAl SJ^iptil SjLji/VLi 

1 1 Ju^aj ji Jir 1 sejj LjLo-l (^^3 hjJlJI Ji-1.5 (jjL«Ji.l -5^>-J <j-o tijjijo J^LSla 
S^La J_aVlj . I fl" t uljj (.^i^- (jVI Q^s.lj^>JI J-«-*J l?J^"' i_i£.LLo J-f2 jl 
aXoU. <-. I tA ^| j^JI L^ojlJeIxJ |j| L^La njjUI! <jji j_£l (idluj-u^LJI >> 

«lLLlLij^VI » 3x.jaj*js ^1 ^pJI dJJj 3j^jLs.j njjuJI Ji-I.s inerte Lu 1 uj 
^Ijj^JI <_ajj*]!j LaLxj p^ljlu 3 jLU jl>. _jj pJ 4jl d L< <aj 

^^.3 4_2_i_u3 JJJLs. ( _ ;r 3 Jj^sjj JLS OJjL>JI «L>.Ij^>JI pl^. (jLb (_dJj J-aj 

^J! IjjUii j£ (jrp-lj^J! j! (jl (a Itn U ^LLaJI JL> n,„l) -.^1 1982 pU 

i^^Liil! ^J-U < -^" 3x.jHLo pi ^ i taj II J*^j jtl CjLjLi^I 4j>JIjla 
JJlc jLajl 4K tiilj i-SJl^JI (jlSj dlujj/^LJI j jVjAll JI «t"ml jjj> Vjj 
J_i^>L<LU i—i I i a J ji njLlaj i u II i. i j i .m (jjlQj (jjj-ll (jjiLJI (j 1 a "*"_' * 
Oul£j .£lj jJI jl 3^ 1 "II cr^ 3-sLjx-II 3 jl i aAJ I <"<! jl glial 3-<-u^j-u p-&JjJ 

CjIj-j_>JI iJJ _5 a, I all l|j i ijr _iJLlJ1 jjt^"tl 3j-*J JI J i nVI 4_lLiX. 
JI J u i ill iii! i (j-oj njJjJI Ja£. <L<Jl p^S Jl^*- 0 (jr^ p J-2i!lj CjljLgilj 
l_£jj>~] *Laj| (jJI ^Ltaj-tJI jljCLol tjj.5 ajjjjjeil ^Uaj-i^JLj <— J I loX\ p tajJI 
jl ip-JVI SJIjl (jJI ( p J I i i i L^jj-UaJb pike j! Ll^ .(jjull (j-a 
JI J i **i i ill (jj p^ • J-i-saAXI J_t£, ^ t_dl£jo^VI (jj-ll J' i4_o_LOJtj 
i La^ ui a * «l LaJLl t_iljlu ^jJI J^-JI tjj-^ tj-^^ 3 * -1 * « j . 1 1 p T^«tl 

ipJajiJI ^jj (_)ii3jj V pi i ii-v VI (jl '■ I »i (j I J I 4_lLjj>JI J^j i uj Lx-«J 

pi la-C ^3 3j_3j : I 1 J J 'I JJ . la-^J- d * ^"j " 'LlLsjiJI ^l"?'<- 1 ^ J "" J-*^*^ 

ji^Ljjj LuL> ^LoLc ^jjj-H ptajJI (j I jjujj . (jjjj>.VI i_sL«jj/V (j^jjjJil 

(jj^>.|j_>JI I j gjl XJI (jH-H ^.'J* ' ^ II (jSLIj ■ 'I LaJLI J-;tC. p I U-SjLl «CLUIU (jyi^. 

, .1 j'tVI i 2^1 .^11 ^j| i^i^fl ^^1 i^iV i-aJI pi lajJI pi Jij-" i nLi (3 1 *" I 'ft 
I jj . JLrcdJI J-t-isLia JI J i**i i iii l-^-l^ ^^Ij-?" 1 -!! p-l^ j-*-*- 1 ' (j ' ' ^ I ' 

. LiLp i ii^LJIj jVjAll Cj^I ii^ij jLjj£.V Sj Laxa^a 4^|j_>J| S.".„ 
pi k . tl 3_>J|_,_a j^.a <L»j>.Li jLJlII «^Ua 3_o.lj^>JI 3 lj i n^II a j^a 
4-j-igillLi cLaj>-Lj i."i i njl LgjSU Cj^Ijj>JI LjLajJa ( _ ;r 3 ji i(_j^sLi^5jJI L^2j_«j (-;r lII 
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.Ja-KJI j? 2 XjtU 2 .^.1 AJI 2 „l jtl ^It^.tl J_, i ,-,t 2 , ,„;tl_, t^ljjaJI 

mJ| i^jjaJ! p t^.tl ^IjLitjjj/l LiLo~l (_psj_aj jjs -ijj^ j-£g dJLiji Jljj Loj 
3K miU j J U . 1 1 q\£X\ ^jj-I til! jJLi (jiajjJLl ALtag (j-o («JaCL »|jL3r*i<ol 
i«G_cl_Ll jl_j_<j_L1 g j in ilLl ( d < i3j 1 (_£J-J1 (_3 Jj-U^jlI L) fit_La_uj-« jJLu La (jj^Lc 

<LjI (JL2-J (_gj-JI C^J_U fi la « II J-<-" JLjca sL>.lj_>JI Cj^tJJ 

ij-x-a ''I I jj MjLs ~ j i aj JJUij <- m'^I (j^ LS**-" (JjL-J! '>^->l ^LU£ 
' 1 I 2 II ^^.Ij-j^ Ji-j-a-c « w S> i o (J j mi j <n> ^LlS (j-* «L>.1jj>* fill ojjj>-I cia_o* 
aLsj 1 1 j " a. I j 3. (j ii < ill i(jj^£!jJ! £J3j £^Iije_oj i3_j^_ojJI 

jj^o ' lJjlIJ cjLal <i i<*> * i^i^ ^-xBj-u d^^ySLuj)) j^h^jJI 

t^j a_j_JaJl ' iXal] ^Ltu ^J^e-a ^J^tll 5^-jjt-Le3 5j ^3. 1 1 1 " 1 a ^j" c?^^ 

.3_K vJ2JI 

,j_o La_jj_o i(jjl_«Ji.l i i^ill jll J m" 1 11 j i3j_o cr^J 

■ i'Ij'i i.i^LJI ,j_a i3jL>. ^Luj/! L^J 2_2Lv (jlc fj-Laj V (_$jJI (_JLuaJ! 

. <tib jl>JI «l>.Ij^>JI cjLlUjlII ,j5-^ £y* u-^ ' . (j- 0 ' (J^ ■ 1 ;**" "I d jl t* j 
aj-2j jJI (2 Sj H- w cl i ^ 'I <. ilntl) JUjiI^I [jji LaJIj^.1 (jSUj V 

tjua- 1 n^j^fLi tfjjijjj 4_l2^jJ (_gjLjj^J! aJJ! J 1 ^j'a nj^jjjJIj 1 . ilSJI (J-«-»J 
I j! jj* CjLlLsjiJI a'jJt f_y£ Jo^tHI j U-^-tt q\ V! .(julj Mill ^1 4j i.~ . < jj j<u 
jL^>- i—ksjlj 1 JjJL>. aLsj^j Jjlj <Li*-ulaJI cdfl-ilaj ^1 1 . ilSJI jLc La 

i«LaJaIlla j_lC sLSjjJaj 4jLjj_Us ( _ ;r 3 t_! JLUdll i_<-La!l I jCLilj 1 I * 1 all L-A2JI 
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(5 j iii i II p.m 7,1,1 6JLjAjJI pUocUlg t^-LpgJjjjJI ft. m Vipll 

( j J 3 dJ^S t_£ilt (JLt-^ajLi ^-^J cy^ I) ^ ^ 4_u_uJ1 : ijr Aj 4_lLjjl!1 

->l ty, J j i^ij. jj| ^JJ cUjjo 2 ^ Lt-aj 4_l_u " ^1 j^Lij^SLII jLuJI 

j nif 3_j>Lj ,j-a 3_jSLjj_oVI SjLa^l! ^ (jl I '<<i\c La I jlj 

L_£U^j?tjJ! ^£ C-t- u -a i«Lcj-*_o p ^ * a < ^ * 9. Lo* I ^j^Jlj-i V c_ JjiJL) ^^Jaj^a 
t_J_2J! ljr i\ CjLiiajj Jjj/jj 4JL3.J 31 _i ( (j^. 3jLi£. J-Aj i(_£jJlj^iJ! 

(_£j_jSLJI CjI jii mi" mXI JLs-i (jy^J (^yx^m ^LlJ! (^yi e-aJjJs oJsj J-Laj 1 d Laj ui SJ 
3j— a (2^1 J 1 "-^ t£ « d La c j )) fiQjLu! ^2Jj~a ^£j1^LaJ1 3jl?ej>. ^Jl (J^-O lLULlA 
^ t*i i 0 » ! ^Isjs- (j-o (J^'j' O^LJ-^' o' o' '-'.'^ La i4JL<3 jJ! 

ii n'l 1 .ill (j-a iL^JJLjJ! £JJ-<-u Jjj-j "-^J-^'J ijO-AjjJ-l^S (Ji-l-5 «3_Cj_<_aJ! 

(j-o 1 11 II pJa-La <_l!^Ljj/I JL>.| jjl .(jis_jjJLl Ij^J CjJLs. Lo sLiiis. 

^ j| " O-iL^a ,^_>-L>JI ujLx_>JLi Jj 1 - " T I j ■ 1 " . I A 1 1 11- il?lt Laj ui '"' 
1 uj (^jJI Jjj-JI (2 La c j 1 1) ^^fl i."i u 1 n~ (_^II <j-A ^J^.'J 

1 *C 1 1 11 Jl^s ^o_j i4_Cj_*_uJI p-La-La jj-a * O-^^- 1 O^D^*^ (jr^ L>*0*-^ 

«4_La£.jJI » LlAj ' w ^ '''•**' ' " U * ^Lj-ll t — 4-^1 Jl>-1 ^^jJI Sj-j^/I jj-* 1 j 1 £3j 1 

i<\ I in tl BjLc:^ 3_aJj>UI 3_J_«jlJ| *LJa>LI 3_^5 j^JI C^ul (<U (jjJj 

dilLufcj medecine du futur J <n~ 1 ..U e-Ja ^-4^- 1?-* L ^ • c| -j^- a ^1 p^* 'M 
«Lc j'^" 4-1^,1 1 CjLaLa_t-a jq^j ^_Jj>- 1 _i ijr 3 ^j^l g "tt-i (jj)jj>.T l^VT '"-^ 

'' (_L5-L! CjLal <i ^__j_Lt-£aj ^J^l jj-o Jj-*- 1 ^J-uaLtj 4_o*^aJ^a-uJ 1 Sj^ojJI ^jl 

<(_Lj ju »l j i"il i.°"i-»- j" L^jl (j-'^' ' 1 L$L*-<s (_L^" 1 11 (jjjJI liJLtU SjJLLa Sjjj lj 
isLlJLjJ! » I 1 a c ^ 1 LLLsx. Lpl^Ij S^iJijJI LpjJ3 5-jjI . ..a 

i—Sjjj/ («-4jL9 i4_ujiLcu^/I i"iU j_L>. (ji^. 3jJ-2J! Q^SLlaj (j-^s- »l nUtl (jSLIj 

(J^cjs 1 'I j" 1 ii^LJI (j-o l) (j-^JJ^ O^iJ-" J-^J -O^?-^ '^i- 0 (JJ iy^J 2 

p-gJLSL!j . 4~i njUj (j^. j^i-V! j^autJ Lajj^. (^ius^/l (j^j^/I) (^Jajj^/I 

I fl'C I cj jjSLj ftj CjljJLaj L^a ji r" 1 n a JL«J *lj^>-l ^1 OJ<3T"ij i " 

. J-i^LlILi Jj3 
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jjjLLlI <_,_a Jj^l (^-cLlL-^VI i_i I all 

j^-u_uj-u>> j^i^jJIj <(t_£iJ^ ^L$Jbj» j^Ii^jJ! JLi i ^ r l^, 
Cr^^ C^iA 1983 Jj^' 09-^ Cr^ 

jj i ii j qjjj—iJI LgJLLLs I ljr ^-}\ i—t-LSJI *L>.!j^>. (J-i>- 

JIj^uV ^uLwl Jj! 1967 JjVl u^o-* 

i_J_ZJI jl dJJi n_JaJI jjjLj J-JJ-a. J * 1 

M3 



1 -i gj ^Ua 1981 j , 1969 (j-oLc oj^elll oLjV^II ^ £j-L!l {ys ^Lul^c. 

JLkjj V 4_JL2jjI SjHil LxjIj ijiulj (JS[ ^ycLuaj oVI i_A2J! «L2j 4_lL«j(JI 
Cjj^>. jJsj ijj^l 1—J-2JI (jLSLa t_gj mi _i <_da jLtaljl ^ Lj T 2 « i eaj 

4_jSLjj_o^/I '"«! LaJ i nil (jjs (j^aLiJ! jjliV I JL>.| Jjlj Lx-i J" i n a w ajq] ojJlj^j ( _ ;r 3 
4jjijLj «lL>.j_o ^1 I j I ir-ij ( _ ;r u3j_a £ ^-^-* JL " W " 1 " Cr^' 1 4jjji.nl I 

^SL^-l i^La- i u l^M <J^L»_]1 ^jJI t^-iJ-J (_p=>j-a ^-Aj '' (J-SJI d 1 ' 4jr 3 j-jJa^. 
J^Cj_a (J-J-3 (J_«_«J! 4_ii3 (jl (JjlilILi CjJLs. JL3j j jal SjJu ojLLl/ 

2 aj i a II ^1 Jtir" i 3_£j_>J| 4-jJI CjJ_i£.i iCjLcLj/ ii^lib S-Jl^jlI! *!jj>.I 

^ jJI i t->j * ■ ga 1 1 £ 1 3-$J1 (j i i4_o*jL>. ^ se-ua -t * % <a**( < u\j LLa ^Jj-a 
■" * .'J . l? 1 - 1 -*-^ d "*" 1 ^ oJJtj . ^ i hjJI ( _ ;r 3 ^jd! j^Jjj " _<laJI ( _ ;r aj5j>>j 

w 2 ■ * ^/G- 1 ^- 1 ^! L)^*-* tl)^ C^"^ 1 ^-^J U^aJI ^aASJI ^jlj-iJLJ (jljILa 

' i 1 ail cLcljj (j- 0 ^LcL-u 36 Jl_*_i CjLo ^ia_jjJLl (j-^-I {£j-uj-i (_Afl cLcl_*_u Jjlj 

(jiLjLS i4jjj?EjJ1 431 j ^IjaJI jj^ 1981 ^L*J1 jj-* j <g m» i«U juj_>JI 



OgjoJLI j-iolaoJ I pggacJIg — i^cUJuaUl i ilnll 

4-jLSLo (_gj ui j i. . 15 «U £jj j<u i ^ Lj 1 4j^15 SjJ. I 'U , ^.Vl t_d2JL> (jiajj-tl 

I i ii tj.3 . 4-lLojlJI (j-a j i nl Jl*j j»Lc <_> L^HJ Li sQjLi^sl i. i j i u i diLa 4_iSL! 

lLLI j JL3 Li£ c I I ta i a I i_JS p j -i i all] (j^Lojij (jLSj^S 

1 o <frJU>.| « 3j_t-a L*_U 4JLj_J1j dull) iJ? _l^jj-ibJ1 ijr J?E_aLjj-j CjLoL>. jj-a 3jL>.1j 

J-utbj j^.UI (ji^. 4 a a LgjJI i. .I?tl Sjj^Li 1983 j»Lc j^i-I ^Le i^J-II 

Ja^JLtiiX! ^I^-JI JLjr"i i n t V (_£J-!I p_JL*J1 ^3 JLo^aJI fiUL) (j^Lu_)a_a 
(_y5 ( _ ;r JL>.!j <_i!j^e_a ^ 1 r JljiIUj Jj .^t* I 'U . ^Vl i ,\*\\ ' tugl a«J dJLj^tll 
dJj^LS-I £jjj-U i_JJL!l Lai i (jt j>-jLs- S_uLjj^ SJaLU jJua aj J 1 aj a 
<_Ll3 i^I^Kj^jlJIj 4_*_uJ_l^J1j O^t-Lll (j-*JJ-i t^^-Il «lLLi3jL>.» p J 0 Laj 

1 .1 tl (jL^ LaJ_Lc £jj^>Jt ' . o^a-SoJ 3JI j^Li! ^gjJIj 1 -Jail 2-<_u!j.5 

i ">1 >j» , ^. tl ijr Lc j ' aaj *" (jl ijr II jj^**'**' 1 CjL_uIj jJlj Jl)L?e_]^M (jLs 4£J3^ILa 

Q^iLa & 1 11 ^1 (juijjl (j-oj f^_Jr!^' Cr^ ^J^ 1 i— iJl 4jLo ^LSj^jJ! 
jLa_jj c_ij>.j" 1 uj La IjLAj .4laL^ SLo. CjljJk! CjljLiiaj id i 1 ntl Sj_a 
^1 JL^-"i i nLb ij-u_u£, fiQj^Lt-aj ' lLaII 4xjLoa ^j-o^Lu 5_ajLoa CjI j 3 jLo 

.Cj!j_o vij^ij w ^ I 'ila ■ ai\ ' . ilaJI JLLil Q^'Cjl 1 nil (jlSLo ((^L^j^-uJ^lJI » 

(3-^1 o' '-' ?j LajJ (j ^ Sj^Li^ jLCbl (jl S_uL\!l SJSLAil j 

l_La 4jJLj A K i"i 9 J-m ^"'J L^-lLc J-^p jl L^iJ^^ Cr^' J^W J-*^ 

^Lui ^i_La_u ^JjiJtj L^-uiAj 3j-u^JL Lajl^ (^Ajtj V ^yjtxiiaJI c_JLaJI ^jl (^j-A 
4 K i"i a ^J-iaj j_uJijJI I JUtJ . (jia^jJI J I J^^/l j Mill «Lul <1cj-<-uJJ 'f^J-^' 

LuUlj J ^Laj 1 .1 tl jLsoVI (jX.Lu^aJI i_A5JI ^j£z^a (^ic i^jj-I 
dJj^J.1 3 K i^a »l i^n"mil j^i/Vl 3 K M.U j .SjLalil tijLjVjJIj Luijjij 

djj^^jj^l Ij^jjjib-LJI J^j^LLaJI jJL^j 
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(jl jj .2 La &L1I 3nK~tt j^JJ SLaLUs^Li I jut 2«IUIt ^ ,„->J| Ji.b 

4j 2_jLL*JI 2 ^|<" eJtlij jVjJ i_k!f (jjj M.r (jl£dJj}lSLl £jj M^jJI <— ilSJI 

. jVj.} ( £jJ 1 Ml <3-L<j3 

L$jLa ttLiaaala jl ^ -lC I LLa i al 2_cljj c^jL£ I i J " -(Jj-iUI I i a 3 J 

£jj-!l cjLj-Lj-c j 2 u ,jJj i,_£jj>.^/t (JjLj/jJI p jjj*" Lajj^. VI 4_<JI (j^T-lj 

^5 C-J-2JI (_palj-al LlL2t_iJa (j_« ( ^ Laj i * Uj^>* VI (Jl ^>-^/l (j i n~»» I (^y^ £JL& 
l_!jL*li!l 4_JI j^JJ^Lj/ (^yJJ^JSO l_JS -^J^*- 3 SjLixJ Oul^ ijj^l^ 4-l3 0^ (jl . joJIjlII 

1 j j , I . , I ^ 1 1 ^>.|jj>. jjjSLjj i^CLtlal (Ji*- o^i>^' ^jM^ (jj£j i-dJ juj idijJLU 
1_l\_4_<3 gto-LaJ (jj £j_Lt-a_jJ1j ' d *^ * ■ gajj J_*_u_>J1 cLu_uJL9 (j-u -i-^tll (j-* d ' 
jja i(_gJ_>J,l i <t\l j*. , „\l t 4LL2JI SJLalSLII <|2 <l 1 ntl » CjJl>.j 

V! 

0 ^j^SLjj i c L ; ^J 4-t-« d, ^ nl UL^- 1 L^ 4 -^^ c?^ ^ *^ '^^^ <_J-SJ1 jj^^ jJilLb 

^ (jL^ijVI ,3^. 2_aji. ^ (jj^j (jl (jji j«l«JI J-Uj e-ij-Z' 
(Jl mi t (jl JL>.| *^jt^" . .. * V La jljuLo-i cU_ol_u_o Lca-il (jj-AJ iCj^JLl (J_o*Lj (^y^J 

jiLaj ^ li^l Jill tijIjVjjJI iZjIjLlLo ■ kKj ^ylll cjjjjJI tfjutj Lla 

* ) J-L2-I ^^ri— (jj 2-seJLuO V (j_i jJI (j-u I jALlo ^Vj_A (j^/ L-4-JJ S l!il_t 

2 jt- I iXa Lai 

(^jj>.| g-^LcaJl (^jJI ' - 1 j a 9 iCj^_LI (^j-1^ t' t-L2-!l 3j—al_i_a (j| 

•.mJjJ 'JL^U I j-A Lc^la ^ ■ ■■ * s £j ta-J mJjJI Jlj 1 .1 II (j-SLIj 'J'^- ^ 
aj ^jli^a cL_t-aL>.j ^ w j-LaJl aj 2-jJI lj_A I J La 1 I |l La_9 (j_ja L^ol 
2_l3^Ls.VIj 2 A , „ I A II LjLUaJjJIj i»L-La cVl 2_c|jJ_) d ~, aM ^ j CjjJ.1 

. 4_ujjLoJIj 

2 j ; ta II cIjVLjJ,! (j-3 ,3^-^Llil J ^-j^ .nil j» J-22JI I j-4 Jla (j! dLi V 

1 )^ I Mil (^_9 I ' a |lj 4 Ljj-_jSLfl3 c_tjJLt_ui (jy^ fiL2_ujX, CjIj-jju CjJL^tJ (jl ^iyi 

L^_<j_Al S^JuLLa LiLca^ (JjLdJI 1 ^jJaj ^Jl^HII IjLA (Jila (j| . (^yjJajJLLi LujLt^, 

: ^iila (Jjl 1 ."ill 
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OgjoJLI jjoIaqJI [DggAxJIg — ^I'lhmUl i ilnll 

LIS LaS" ((jLiajjJ!) (_paj.ll I I . gall i—kSjjj Lajii^. CjjAI iiJLxj Jjt * 

(jl ^^iji-a S cLfljUaj >l.il j-HI l_k3jjj Lajti^. CjJLaj <U| j» I S LijIj ) ' 

ijjjjLiJ! l^jjlJ! uij IjiSLa .JL^j^/I 3L_->JI i—uHi (j-^^; i—JjjJI 

L_4-ijj '' t-LaJlj I ***' U cA-i (j-*j-ll ^£9^ ^"-D -^^-*- u *— ^J-*-^ j'^'J 

i(j ..A~tl ^JaJLilj i^j aj til t_J-3 i_k3jj IjLa iSLpJI (ji^. j J U.aJ I 

Jj SLpJI CjLo^Lc (j-o ! ^jJt j L*^3 ij«-&Jo-J tLiIa^/l (_ T 1^. Lojsj (j^j O' 0 

i(j a i III i—ASJI i—kSjjj (_yi>- i4_ujjL2J!j sLj^jJI (j-a i_Ll1 jjl VjjJLa 

Lo w .^ai dJJi (jLS" jJla i4jJI l^-ufcj Li-l3 ^jtjj^. ^J-oJI (iV^Jj 
^ JLaj • ^-J-*- 1 Or^J (j^J"^ i-^i-Ij ^jj-S «L4_i JL^j d j 1 la II 4_3^jtXI 

LJLc. CjJLt>o 5JL>. (j-Aj «(_jJ-«-»JI «LtcVI » 5JL>. I a • (j^-ol i4_LiIaJI iSjjJil 

3 . .Utl 1 11 U ^jj i«LiC^I <_ 1 j 1 11 1- 1 1 11-wJ (jiajj-oiJ ^ ±5e LaJI 3JL>JI 

(j^. i_xjL«JI (j! i_3jjj>_aj i£LaJ_Sj,l 4-LjjaJI 3 JUL I 1 utl jj dJJj ^ja jojtlj 
j«-ij-ill jjJaiiLij lOjJLua SLpJI (jj<Lij| JJj-JJ i^Liia ^kx^ V ^^^jJI 
S[ 1 11 U "1 1 im'1 CjJijo 3L>.Lio (_)-aisjlJI IjLA Jila iSLs^il 

*U£^I 

i(_^axUI i_xlSJI ,jSLj j«J I '-(^Vl Jl j 1 .ill jlMj Deep coma (jjjjuiJ! 

jjSLxj ' ^j^j ^O- 3 ! 3jS^-*JI (j-* 1-*^ Slaj 5js^ic jJLi^aJI (jjs (jjtiill glla^j I j 
SQ^jLillj <_JaJ I j-Iaj 4^j>.j (jjs C. i-us ^jLvojl (j-l^. joSL>JI dll j£" JL»Jlj 

SjLjJL>- JjLj/JJ 3j^>.| (jLvujVI j^ijl (1)^>- iO-<t3Lflj 4iAJIj iCj^lj Sj_l>JI 
j»l Jlitjjj/I ^l"^ 2 - 1 "~lj tdil m 1 11 1 -sJI ^-Lla a ( _ ;r 3 ,_jj-«-«JI ^Li^.'^l CjVLs. ^!>L«J 
5JL>. j^Ja-jj—a J£* ^JLrt_Hj_oJ CjjLt-a Cli-i^tJ «QjJ_>JI Cjlj£jLtXI lLIJj 
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i _ ;r -3 aj 2-jJI cL^—lIj (JjfcJLa (J*C ui 1 (JjL_u^oJIj *j j 3. 2 I dJJj ' - «jj Lajj i *j J La 3. 
SLpJI a La .5 ti^^ ' . il2.ll ^LLa ^ jJL La Lj-La jL -»'a-.- 1 iia£ VI SLcljj oLLtC. 

r^xj 5 j ^ 3* ] CjJJLjlj (J_s i» i ii se a Ja * ' «a J_t£. (3^-^ JtJ-O"*- 1 J 1 ' ^ (J 3 -!^ 

a ' •*->-»-" tl (j_a 4_jJLc cL>.j_i ' 1 1 LajJ CjjL-a (Jlt_tJt_) J-S *"j a i uJ La^ 3L_>J1 
(^yll! ^j^l miU ( _ ;r 3 3j^j_U SLLulJI CjI JL>.j Cj^Sjj Li£ ' Jj* iVitl SjL^aj w j-LaJI 
. .SaJLK-a J^C. JLal ^1 *LpJI ^If JaLoa^J Ij SLpJI iLojl ^If (_La-«3 
(jl j-i-aLtXI < JaJI £_i_u^o_) (jL^ I j| :^a_A d i i < n J i J_lJL>. (j_a (J^->*JI jL LlAj 
OJLfli (_L^ i4jj^>.|j 4JjLu/J Jiir" < .iL JJtx-a J < n-v ( _ ;r 3 3Lu»JI JisLsj 
CjW! (j-a 3l_L>J! (jjiLojl JaLajJI ( _ ;r 3 (j*ajj_U j a" i (_^<-a (^-Jlj !S3l_L>JI ^Jt 
LlaJ; 3j^3.VI tfj^j I h*~ i no J-ajJI (j-aJj-U l_JL^ J-aIL-u 

L^-mAlj OuL>. I 4_^jLiJl 4_iLulI1 3j-^j>.t ^jt i^JLLaJI Q-t-as>. q-AJ 

LlL^c ^ ' aj| Jui3 tCjVjl i n**(t1 
La (jl i u iV (jL^ (1)^ i J J> *^ C^- L)^ 1 - 41 - 1 ! (1)-* J ' ^ ' J' ^Jj^ * i ^i-*-* Ll^J 
a I i a c I (jLa i Vlj i3Llj>JI 5j j a. I I r Ll^jILa SLu>J! ^1 jLc j 

3l_jj>J1 ^Lu_a1 ^1 ttjLu 5JL%_) ( d < t3j 1 Li_i£ J-aJtJ! t— k^alu p i n">J1 



«L>.!j^>- i_3j|jj(_l! diejjLj Sj_a JjV (jLvujV! <_ 3jX. i! i LjUajLi. C < « i <ij 

S_jjL>- (Jlj-J La 4jj_a jJI SjJjJt O' '(j aUH j_uJllIL j! i Lo. 

j»JlJI jLlj c^I La 5 'I Cjj a 1 1 (_paj-*Iu i n->JI -I i eac I (jl liilj 

,^>. (jL_ujj ^ui> (^^3 «LcljjJU C^-u3 j ^_Laj i ^ j t£ 
aLa^j ^ " c |jj -ilj-LI j L^a-tJI j-3^H_] ^jt J ' ea c Jaj-*Io (Jj^ 

(jJI j^Lpj jl i^jiil juaj (jjlSLtjl tiujijJI I j^Jj isus <LjL>. Jljj La SLpJI 

^ ■ 3 a j-_t-aL*_LI i Jajl ge-4-LaJ (jl ^LtliJ Jaj-*IlJI I JJt * )l < u\ Jjlj (j-AjJI 

(jl i n t^l liLojl (^a£,JU aLp*^M (JL-ajt ^Ja^j 4jIj 4^cJLjl1I ^cj_oL Sjj^tx 

^ a i . i " (ji (j^-aJ Jj>- (_gl (jJlj ^J jjtia Ijjt (_L}3 i,_pojJi,l (jjlj-J (j-a 
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OgjoJLI j-iolaoJ I pggacJIg — ^cUJuaUl i ilnll 

^_A3c-u3 j^ac w l*~ ^Jj ' aje U ' "»j 1 ^ 1 aje uJI 1 JLA (JlLa ijr l^. ^q£1>JI_i 4_l9^j>.V1 
SdLfljiil 4jJLiLS *LLa jj^I J-^^ SLo. jLoiV. 4jI lAc! (j_a 

(_^-a_jj_*_j (JL^t_a 5_jjL>J1 44Jjj_lL1 'j j 7" 1 1 co> (j_a d '-^j ' 

4_ujijjSLII Sj^j>.Li j\ (^jljiil! (j-o i in f\ Ca£^Li A j.j , Utl -- 1 . Vif VI 

dJJLut ~ j i aj V JLS i Jjlj La-J^J ijJLaJaJ! j I JjSLI! j I i—AaJI i_ojLIo _jj 
i " , „1 1 ajcpuX\ jl iUiJL'JI g I i ag VI lXjJjj lXjjlj i_ aj£ p U~ t La_LLc dJJjJ 



>l$ tariff 

^yJI ^ J_ot i CjLo c ^Lo <Li1 LlL^ CuJ JLo^ . CjjII jJtU (Ja^jJl 

j ill j <i" i n j (j! jjSL«j L-AaJI (jl jJaLaJ! JjJ jJLi Cm"i iiiJJ j (jjs J-^' 

i3x.L^/ ■ Li^aj ^1 J i aj jii 3jlo i jj,! ijiijji jiju automaticite 4_ul j 4jJLj 

4^LuijSLII iZjLlLsjlI! (jl l^^jjILs EEG, j^} "(jjj^tl j-U ^L-uj» jl^j-v jlSJbl 
1 d I" "- 1 1 <QIa ui i! jjLj»j <LaLiS 4j*_uj jJL! ^23 (jylll Mj^j-^J! 
4(jjjtj-J1 ^-la ■ ^ I c (j-o I j UI tl jj_SL^j i>J_Aj 4_ul_]j-^ oliTni (^^iiajl 

3x.Lj/ (jjj Mir j ^lUii'tl (jjj J-«-«JI Ij n" 1 11 a jJ,! (jl^ Uj 

oijj ( _ 3 i3 (j-lj 1 1 4I3LS1J Jj-r 1 iu J^j 1 ntl (j-«J5 (jL^ijVI J-«-C (Jl^Ja 'jiJjJI 
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.^Lj (jl noU\ ^ SlaaJI o^-^i 6^-*r^ ouL^ ^Ij iSLpJI jlls ^^lc 

j_a iZjj_a J_Lc jl iftLUa-cVl 3-C.ljj 3 * i a » " J-3- (jJI liJ-Ii J^J 
La 4ja_a JlJ! SjJjJI La-Lu i«Ll -ilj-U jjuajtl I gjl l i ul (jSLa-l i£rLC j Lali 1 1 

. 4_l3 4jj L>. J I jj 

w 1 c L*_ul_j_u) J_a_ljLjj (^_U Cja-a CjIjI p_i_ul_i (cjo_U 

p , j 1 1 K «3-j_>JU i— ll i a c Vl» L^jIjI ja£Lajj (_^<JI 5jJ i m-»JI ' aSLtajJI 
^ j iLaJl 4_*_ujLa_U (J-*L>> ^\ j^a-u-aaSLJI jJ^>.J cL>. ...c-JLojlj naJLtllj 

Zl a ... U 2 ^jj La II a,\ JLir" i ,iLl3 CjjJLI JL^" '^^P- IjL^jl 

(jr^ Jj ' ^* ~- 1 1 ((Cat Sean j^o-u-aoSLlLl (_£ja_>Jtt w se La ' all i a U )> 

^-La ■ ^j^jj-xZ-i dJJ!ij t£c_U jj-a ^ ai^Lse rt CjLcLLaJi] jjLss_aj ^Jlj O"^ 
L^_l 1 (3^-^ j-J^ j j aj< ILl a s&All «LdJjJi3J . «Lua_t-aJ1 (JJ3^ Cj L>.^ a 1 1 jjjj IjJI 
4_Ljjt_a 3j^_t-£5 w La *" L^jL^ t^cJL I ijr 5 4 _JJLc ijr^ ^-^-^ ' ""j 

LjlLajtJ V C^j-U ^ all 
«Cj^o-L1 J se uljb LxjJU>. ^ JL^-**i 1 uj 3j_^»_a ^jj>.t 4_djjJs3 tiJJLLAj 
LaJU£,j ( JljjjJI ( _ ;r 3 (jiso) j»L«JI ^jJ! jLu ^jls 5jala A i 1 1 fy (j-i>- ij^- J-4J*J 
^£1 ijJLijt (j-a jjilajj L^jLs " _tl5JI ^\ ^jJ! (^yi SJj^i^a aiy^W aJJt J 1 aJ 
4JLi-L^aJl i>J_A (J-^-^- 1 ^ iIaJI 4^jj>. ^J* a * tp 1 u -»JI ^olj-^" J^^-*-" 

t g| j i j inll d ♦ miVLi B^JuLLa j^oo^ uLsLol'JLj p i tu^Ji c l_Lga£. 1 ^j- 4 (l^-*^ 3 J ' 
p_*_uj» p_*_uLi 4-AJ^LaJI i>J_fl> 4^a_u3^aJ 4ja^sjJ1 4_i£,j^! j J Laj ti^p* 

4j_4>jjJI 5JLs- jd ^Li^s! ^> jir" . n* ((angiography 4j_o>jjJI 

^ collapsed 4_jj_La_Lo ^.jj-ajJI 4_i£.j^1 jJ-jj JLj>J1 ^^J-A - 1 g-JI J-L^aj 

. 4_j_Lu_oJ1 4.»_lL^1 Sjjjuo 
(j^j-lia_L) jj-i^iJ 4-j-uulLt cLuaL>.j (^j-Ajj>. uU ^j_tio (j! 
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OgjoJLI jjabuJI pggiixJIg — ^1'ihmUI i ilnll 

£-aj . 4_o* SLioJ L?- 1 < n L$_i3 ojlh ^-*^aL>. Sj-La-* g ^ ' ^ ^-^Ijj ^5-*- :3 3 j3 ^\ 

4^jLlojIIj_o1 i_La 1 <j 1 ^" a V IjJajj iCjaJLl uiJ £3-*^ 3-* J^Lp 

.£-j_UajJ,l Ja^s. SjLlLI sLujjLillj i4ja-L«J.I bl iia.aU LJjLu (^yi ■ La j -»~ i LuLa 

^_aLu3j-jo c—t£,j-i V jj-ijJI t»l i nil 1 nil ^j>.j->J d 0 jl 1 ,iT1 ^LUa£,V! juji^j 

t_ij_La (j_a Q^j-Lijej La tLut-ulaJI jaxjj j-^JJ Cr* 3 " Laj I VI 

^ j U It 4 j * La j 1 1 4-lx-oL^VI (j-LaxiSi Ij CjI JLij . (j^o-iilj ijr^3 ' -iLi^lj 
SjjiLtl Cjlj^*_La j»J-J-!l Laj^5c_a3 (_^JI ^Lj^LjivVI sU-ul j 1 ntl bl 1 a& 4-t-d\j± 

oL^VI 

JjIs JJlC i5j-<-u i$ >l ' alia I LLts i_Aa ^Lijl (j-uj '-"i 1 -"^HJ^-^" 

.41SIJJI oLaLiiVI ,>» 
(J I j j" < ill oLiiax. ~ j i <sH jja 1984 ^L«JI I jut (jjs I«Jlj 4jI tfj^c. jJsjjjj 

qjj I n ■c-j (j-jjJI (jjiLltl La i4j.}Lc sLtjLii/ CjLlLoX. r I ■ eax 4j- i u 

K t lj i<Lcj|jjJt,l ^ a i . 1 t l aj (j y \ Qa_a_Lajj i^jaJia (j^j^ljJI jjbi/j 
i3-j-C.Lj-i.iaJI CjLjjJIj i4_JVI ■ - i\l , ^. A ^ j ,2j<- I •,,^.11 (julj uJlj i5_j£.Lu^aJI 
. SjLg.1 i ii Uj 3-LjuJI » I l ea C j? I (j-a j_uSJI Ltj_LC.J icA«-tl J-^^X-^ 
^. i a J (jl (_Lt2j • J^-ll jjtv.tl jj-a <Libisji (_L^.Ijjs jJj Ji^ dJJ j 

5j I i-Lal i n^. I ^5 (jl 1 f» i j ' a * (_Soj-o t(J^ ' ' "tl jj-a '"'^ 

i( j_ u _a_uJlj t^j aj Illj i^jJI eLaJi-Lla i t^lj-Lt t jjJ J ' "^1 4_o* ^?ej>. ijr 3 t j-yl i tiawl 

i^^Lc j-^c tfjy-Z' i-itLLA tj^a^J LaJUx. w La ***' 1 3j j< ii~* jJL-ojl SJ^. I j 

dJLLj jj- 0 ^ J ulxL! p se i<*> ^j_a ^ j^j^a 3j bfuV I i> JLA 1 2IL * < ^ 

L_Ua_it l_La ^j^* ■ 1 1 J-aj^j (_3aa-uJ t(J-LSxuiXI ' iLa I g^ic j£^3j-u-u ij?-^^ j^^J^^ 
Lax^aLa 5j j « 1 a II JaxUJI ^ « LaS (<sx*j>. ( _ ;r 3 Ltajitlaj nj^j^LJI (j-a I \ Lcaj^ 
tJa ui-lJ,l j-j_l_u_u j « usi\ ijr 3 i>Lu_a ^?ej>. ^-^^J ^J'^r 1 J ^ ^J) ^ * tb 

.joJl Jiiu (jl LdJjj ^jU" 1 .1 tj 
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Cjlj£jLus jjs. I jj-l^. -j i^aJI «L2JI j» jL2J! J 1 aAJI ( _ ;r 3 (JjLa- i 1 11 j . Ljfcjljj I (jr^ 
ojLso! (J^jlSjIIj LI (^Ujjti! »l <i U II SjJaj £.0 SJjJjJI ^ jlc I Ila 1 a VI c I 1 gag VI 
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<\*as&\ 



jj-a la «**' * La (jLCa ^L^r**( ( n-^jL-oJI l gaAll ^3 
' _i « i aj ' . dajt-l t_il Laj al ^jL-uj^M g I i eac 1 

^Ltl! (jLi (jjjLSHju (j-Co* LJI (jl ( _ 3 i>- 1 LoLo jl Liia 

La Ijl LxcLlLa-ual LcLaJ Jjl^JL J<j il_j m 2000 
S-ljj-jJ^uJI Sjjiill LaJ ri'tl £-Lajjl j a" 1 ill 

(j-o (jjj-uSLil 1— al » 1 11I dllj ( _ ;r 3 (jjSLjj nj ■ 1 11" U 

Uju 4_t£. LlLa-t-a I 4JL1JL1 g I J_tiaAj iCj^JLl jj^lj-i 

4_jjijJijJ| Sj^>-^l J5.il <_yi>- (j c I tla 1 oVI ^jJI (j-a 



« Lo_uIu^£^3 » fj a ■"■•"< ' '• a ^L>.jl jL_o JjLjLjJI ^j5-ia 

g.1 fl-iJI ^>.\ (j-o ^LHjcij iljL>. *j la3> 4_JL?e_] 
ijjSLx-i La ^j_»j/Li Jij 2_lLvc ^1 SLpJI jLlS ^Ir 
3Ku.ll (jSLI iiL> (jJjVl 4i*^iJ jjLu (^jj| jjjVI 
(o) ^ <JU-jJI ljut S-Lu^a 
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q\£ LoJs i(Jj*.jJ! isUij^ «Lojli -s^^! <j-° o^D-''' ' i - JLa (j^ r i_aj uu (_g jJ! 

i4-Uajj_a (j-u!j_<I/ (Q^jj^jij^laJ!) SjLo <j-a IjjJ <j-i>. (j' 

ct_La 

Lg-La Jjjj (j^ 1 43 1 is ois^JI '(_>^i>^' 4j>- i ii il 4j>-LL>>j (_gjJ! ^jua- 1 n^jVl 

• 4jLo. ^ j tajJI cJljl i4-i3l£ 

o22>ii 1 982 j»Lc (jLiLJI o^ii (.^Jl j«JL«J! Sjuj-oJI 4_lUj<JI a j-&>j 

((jLulI! ^Ja3» ^e-i j«ij(J! ^ Jj a iU^LUsJ a^taa-J '.i_JaJI jtjjLj 4c jj 

Q^>.Li L^a x a- t J (jic Jjulj ^pJI ij-iojiIJI LJ jL>. lisl 

. 4_o*^J^_l ; lJ1 4j_uJlI$]1 

oU.Uiic^». 

J iii ^tl ?1J^>-i J-«-c i V-» j iti *i "i ^yJI l£.3J-> (j-j-II 5J-^>-V1 jl JjLjjJI * 

| ^/^ijjal^.tlj 2jj 1 i ^ A" , ,, gjj i -s. d l^j « "a i ^ ,U>tl jjtj L^cjj^ 

i_fljUajJI ^l^jVl (J^(j-o lIjVL 4jJL«JI djLojjJ! tfjut JljjI^V Jjj i ,i 

. (j^? uutJlj Jl>.1 ^11 ^jj-SJ! ^_LLa_a J^i^t-i 

5j-g-3»] t 2>£ J ? ui-aJI ^jj-SJ! jj- 0 d ^ '**' U cj!^ i i ntl ijr s i nil ijr II t ,ij 
,_yj\ SjLc t^-j-II a Lg-l I J£ (jJ>2 2 j* i uVI ^1 1 ..II Sjlii^j ^yjt 2 jjU 

«lj^>.l a (_,J>y (_g jJI Manitoring 2_jLSjJI jl j a. :JiLo ^j.^l 
4jJaj_«Jl! VjLi 4 jjU 2_ajLi 4laL>. 4jL^sJ (J^>- (jr^ '*'**' ' (jr^^* (JL>^3l 



I 51 



IqI iri'iijiog (jluuUI (OjujcJ cUacUl 



*!jJLj <_ _» 1 ir-i 1,1 jo-j!j J's uij (j-djjjijVI (j-uL^ (^jjjj jaA)! 

<_ iSi i ii 3j>^>.jj3 2J j i iuS <Lx.mll I tfJUk OuL^ I jLa . 1 _gj'C i nil 

CjLjslj-tl) jG CjVIj t(jiT J^v uU 3-sLU ojufc (jja p i n->JI bja-lqaeJ w "H 3_l«SLII 

'-. 1 jt" 1 ""' S_^.l_u^> jjj iSjLajll cjLjV^IIj (jLLJI ^yfl c^.Li 4 _ =r lLl1 (2_ul jjl 

4-LcLlLa^al Jj 2_£,| i ir-i ^1 (kL^JLu (j^?"" J-^ 5 -^ L-ojj^ (jj-^ i^LajJI jjsljV 
JjJLa. (jr J>.jl_>JI I jK uij i." 1 1 1 j ( w J 1 '* c S-^J- 3 ) QJ^jlj ' "II 3-sLa jjja 
t^jl i n tVl J_i CjLaj-al ^o_o p ' aj 4-uLjJL>JI JljJI lUjI i t a * j^)^ 1111 

Les JjJUllj i L#LaL>J sLuLiJI JLlII ClLa-ua_l i.'iVim (jH^' '"'I i i a xll (^yla- 
2 i"l S II - Lai 2 111 ji j < iSJL jull ajjt Jljjjj (_p=j-«-o ^^jJI vermes 
.j_«j(JI (jL^u'^l ^JLajj ij^>- JjJI ^la-m J j LaJ C"^' 

Cj^ejJIj aLoe-ial] ( _ ;r tIajJI J ^ » U ( _ ;r 3 3.^aj>.j_a (jr#^ (cLlojJojJI J-jJI» Lai 

lixjj- (oj "jjT Jrhh 1 ) jj ' "j'^jp-^ (_alj-iiLi (Montpellier)5_bjLa ^ 2 j .Utl 
3_tc I 'U , ^Iji jl Jj jl liijj^o (jLi I glr iciJI i Id JLlII oJL* C^£.jJo.l 

3_j£K 3i)LU 

(3^J .S.ijtj.a (^L^i ,3-39 1, 1 -v JUjI^I o^tA^ S-^)^ 6-° DM 
jl 3j^_)_jJI jl Sjlj_>JL^ (j n j 1 nL>.^fl (j_o Lj T tiiJJ V Lj-La Cj ! ir-i (_^<-II SjUil 
(^Jl ^LajJI Sj^l La II 2 xSI S Llll jjjIjVI juiJlIj .SjL>.jJI jl 2_._M ,^tl 

w c 1 1 k> 1 a I jia-J JljJI diolax j i L^jijjjj SjLcl ^jjjj i^LajJI j-aljl j^jjj 

. 4J3L21IL1 j-aVl Ij^a iriSh 1 jull 4JjLuj (jl (j^Uj Ll^j-c. j^iL-aVl c, , ,A liLa 

4jjjj^3 j_alj^/ <_ iJT - " ' n" J-A jo-AJLtS itLi^Lttaj aVI (_£Jlj^/I JL^o ( _ ;r 3 <b-aL>.j 
La ^xaj tjl jl ii> ^1-4-1 (jl i L_oL^ 1 La 2j b £j] LjJ tjt^ . Uj-t>. 1 La j 1 LaJ 
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U i ii tj-aJI ^j'll (j-o La^Ltajlj . dllLufc 3' J-"" 2 1 Sji^>.j^ ' 4ja»iJ 

SJjJji ^ (j}LsL«JI (o^ 1 lSj^ ok\9 'lSj^' ok-) 1 "j'^ JLh 1 ^ fj^d 

3_}L<a 4-^. I 1 1 a ^3 (Ji* jG 1 ■ a * LI lLLuj-u^LaJ I (j_« 3j_]JL>. _il (j-uisej * i u tLj 
^ iLa ' -^1 (jLa_u_uJ pi Jl91 Oi^e-Ll L^-al JlJ>"1 i J (jSLs-l ^t-dJIj ^L>.jJI Ja (j-« 
. SjJjp. 4_pjj>. Cjl_uL?_al lillXqJ (_^jJIj L)jj-" 4i-Loi»JI SjLU i>JLA (j-a 



it a-4 j 

^ , t . , — . A 1 1 jj jj| i j A " 1 SJjLa tUc.LlXaj.al d j^j I j jj LaJ CjLlL»c p ^jjl 

(_LuajjJI ^o-i La ^1 i al i ai iSjLc 4-lS-l2j>JI 4j£j_JI 4j pJ-23 
La «" (jj^jlj i nil SjLa (j_o pljLSlj i«LuJ-*-o pi Lac (jjs (JL>JLI IjUk (jVI 
tJJ - c J i 4_Ljfl_jj2_>J I pljLS^U L0L4-1 gL^jl mi a L^iaAJ (jl mJ VI jJL>. (j»o *J ui 2 « 
(j-\-*J1 ^j?ej>.j (j^J (jc La Li ^LlL) 4-ic I Ha < al _i1 ^-a (j-a «Lc j ' 1 a g (__jli 3 J^j-a 
2000 pLc Jj^ (<uj j! jJaoJbj 1 - La a3 3_ilSLi/ Jljj V (>J>JI (jtj I nlr i^-ULixLaJI 
<icjjj_a CjI JjjjSLILj SJjj^j^o Ijl>. SjJt^ajs Ij_uiLCj 4jc I lLa 1 aVI <ju<JI 
jl 1 ajVI S3_lLlL>JI (juJI 4jj>Jj (_gj-!l 43 1 j jjjJL pJ-23 Cj-p=-i £-LaJ_!l ^3 

4-j-lSj ^ AC I lla 1 aVI (jLo^/VI £jj CjLiLcX. JL^Juj i(_£jj>.| ^-6^ Cyj 

4j3 _i J_»_a J_aL>. 3- 1 '^P* (jr^-^^ t-iLiJI ^jj X^j^c^j Cr^- j^HJ 4 4H_u ^sJ 

(jlr j^LS ijoJajJI ^Ir j^JjJ i4ji!l (Ji-I J ilLill Sy»a «(jLLuJI » 3jLa ,j-o 

^jj-^ *— 'tP* ' "VI dJLill i _ ;r 5 ^clu 4_uLl]l 4_jJLjjlIIj . ^jLu-ut 4_»_Uaj ^1 
(_gjJI (^J-nil (_LaL>JI ^1 iaLxiaVLi Lj/j_u3 jl Luj/ LgJLa Jji^o j » 1 r-i 
p i n-»JI ( __)ia^j J-aLtJ a J La t aj ClJIj La CjLlLjjlII i> JLA • J-*^' J' J-*— ^ 
p 1 u3. I 1 j i '-^' a j_' 0-*^ all (jJJLai (jl £j*-fi jl '^-^ ^ I • ax Vl jl jla^JJ 

^LJaic^ jl>. ai< ad I 

2 ), LjiSlJI i n">JI (jij I mi V (jLu_uVI ( _palj-o^ J_lJL>. ^^Lc (jLu-u^/l 
^ I C dJLflJI ( _ ;r 3 3j^Ljj_LI i-d-j-alj j 1 ntl SjLa g. * 1 aJ j<ijJI ( _ ;r 3 jjla jj (^jJI 
(i jj>.jJil Q^jj£LII » 3jLa IjJL>.j (j^-^-LJ' Ja-itLJI ( _ ;r Lu^LJI jJI 

(jl i 1 11VI jl (jjjIj-Ua^l (j-SL! ijjjtl!! 4lajtLjJI ^Ijll lLIIj (J^e-a Jjo (jl (jSL<u 
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J£ ,j-a 3 2 i i n m i la a U liiill 2_c.j|jjJ,|j SjLU tfjut (j-a 2<~j'.^»t I 

Lg-^j-LQJ (JjS-lLjJI jj-a 2 c j i ■ a 1 1 2 j£ I ILa i a VI J-jJLs i I jj'a SLo- V 3jLaL>- 
ui i II p i n -»JI ^ji (j^- 3 ** (jj-^ J j ■* l 4-j-m LAj-ujlj c_t^t_l I jj i^l^IukVI 
La «**' * ^jl (jjJ 4 1 io1 ^ILa c\_u_u J/uLoj ^ * ' " < J 1 ^la (J_ojljJ Laim 

2^j" . ^1 1 ajLU ojut ,j-o cjLu^^lr (j^jLiLJI ^-"^5-° J ' -""»- 1 979 ^Lc jLL^a 

^ n <i 4_al J it "i i uLl l^r ninl joJ J/\_i£Ljj-«V1 ' " .'J ^JU J LdJ I » jj-* 3 

w c I lLaj aVI ajJI dslji ^J*"*.' OuL^ lj! (J^><-1 LlJj La LuV i(_Jjj>.| CjIj-lu/ 

. jllhJ! ^jdl (ji^. (jLLij_<jJLi SjL^aVI jJaj. 4 < < < m (jLuuVI ^ . n-v w 2 p i ■■ 

^LUa^VI joJLc Ji- JU .2 I ;U , ^.Vl -I , VI 2 <iK ' «" I a\l U'.l 

J n i"m w c I * La i a I j-LjUiia i4.iii.ljjl ^LuuVI J i ii-v i_ajUa^J 2Jjj_J| 

JjLJa-i iJ3 _3 J^>.Jljj . La t. i 1 1 nt ^Jlajt_a ijr L-at J <^«t jjl^t jt 4_fl_jJaj ^JL^ i**i i ol 
,_Lj1j i ,i II J j ir^ij (j-aj-J eH-" 5_LjJL_iJ1 CIjI jj^l dJJj 2j^ I •.U.^VI r l ,%.^Vl 
Sjijj^l ^jj '.^Jil-a cLtAj-ilaJI L^j^j i ujQ ^Lal LojLc j^pajJLl ' d 2 * »-^lt-o^ 4_o*^J^_laJ1 
U ua-O-JuJ] jL^j>JI (_L>.!j <_i_L2_ll La J ( _ ;r IL>.j 1 1 " 1 1 "I 1 1 a 1 1 j 4-^LtLaj aVI 
p i ii (_Li-l J 2_jj_j_>J| J_a| j i H d j < j j U SjJJ O -3 ^ Cr^' -5^ 'O^'j-J"^' 

2_jj_I! j»L^o (jj-^J -Co2 jLc. (j_o a I 3e " llj n^yLg- i.iXj VI (Jl i ajK njL^uj'^! 

sGLLoi jliil i .ilj J i .i-rlt (_gjjj_UaJI >UI J I i aj| i^gcLlLa-i aVI 
rl La-cVl 31 La ! II I jufc Ji-jJ I j^i-lj .4-^:1 LLa-iaVI 2_iKJI ^ JUJI 
1 a J "' cA^ 5 " CjLLajjiJLiLi (^Luu^l Jlxji^JI Jj^J crl?^" CH^' tLi^LtLaj aVI 
(jj-JI i_J_2JI pLLa-ui-La (JL>- 'Jj^' I ^kL_i-SJ 1 (_g j .'-->» 1 1 jLg->Jl 

iSjj-SJLo 4_o^jL>. 4_ul_]j-^ CjI Ise mi ^JjjJa i _ ;r LUajLl I < cl2JI ^_u_uj 1 La ui a 
2_ajj-"i 1 .1 1,1 2_uLtcj>J| . - < I La ui * 1 1 di! j^j ii_il2j| J i** 1 LaJJ (jjftj (jlf j La-i ■ ■■" 
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4— ljI i i nTI (j-u 1 j-*ilJ 1 t_ojjl_r»o CjLLa_*iu_Laj < w i a lxII (Jl Mill CjVL>. ^j^* * ijr 3 

jj! . . . i<j-u!j_<iJ! ' La « i '— ^>L«J 

'"'JJ L5^-" 3 £L t!-'! Lij-uil ^ L£ - w ftl * La uaVl i -i I aJI 

SLiSj 4_1L>. (j^_jJ_a (jJ3 J-*^' 1_AJL>-J Ll_U_ljj3 J_d_Lu_u <Q£.!jjj <Q^,1 i <^> 

^^jJ! I JLfli (jyi*- (j-tJ-i^sLi^2i>.V! (j-a JL>.!j 3j-^=J («-! * * IflU^Vl £LajJI 

0 JLA (JlLa cL>.1 (J^ (j_a ' 1 ' »a 1 Ij-^- 1 '*'jjl ^LaJ-JI (jl£La tjJLLaji 

ijr ^ (jl i .i 'il ^Loj ^jj 3j£La .^j.^l . v.-^VI dojlj i cl£s ! jJ . <LlUj<JI 

w 1 c t— oJl J_*_i L$_i JLdt^-Li (j^ljLoILa iLiLJI a .^-t^m JLaaJI 

liilj V 1984-1980 ^Lc ^ i^lsI ijjUo J^jjj <JaVl 

c I 2 j| jj_a (j£Laj J a " a i<tjj_iie-a CjLjI^-o- (Robert White) La>j_aj ^^J! 
^La ^oj I <j ( njjj (j_a L^jlu! (jl Jijlj SLpJ! JLlS (jl 4>>-J *4>^ 4JLaj| 

(jjiljJt (jl i -w^La ir^Vl i U ii" -fcj jjja j i ii-v. j-i-T o-"'j Ju>^ 

(jj/Ij-i Jj^ (jj/Ij Jl J ft i . il 4jl or i^j-><-i li^o-j i ( _ ;r iL : L ; Llo J *C i"m Jjulj ^Jjj-il 

(jLSLa (jjjIjJI La! .^^jjiJ! ^Utlll Jj-^j j'J-*^ <- ■ j ' ".t 5Jj I ui a c^jL^ 4jljjVI 

dJ_jj_>>j (j-a j iiaa.il SjLc L^-i ^jij (jH-II CjLJLajtJI JLui-ij Ij-lLa 

* ) jl ( nt (^jjl (J_t-£5^IlJ1 (_LtS (Jj^Ja (J-aj (j - * J^J V 4j| «0-llj» J^H^jJI J^J_)J 

d lj"r**t i n a j-JlC 4_lLi£, lj 4 J_tot>JI ^yC ijr xj^\ ^La JU ^j^^) ui^l ^Lre-Lll (J-t-£5 
' ta-Lj I JLgj-ivaJI jjri^. i4_lLsj>J! oJLfli (jl ^1 j j j i(j! 3J-><JI (jr^ JuAUJI 
(j^a JUj_U w ' "' 2 j lLLJIj (jl Vl i(jl 1 11 tVI (j-Lc jj-Ljjallil d lj*»-"i 1 u C> 1 njj 

j laoL 2000 ^L*JI Jj-La- «b! (jjio-LJI J^jIj 4j| Jj2JI ijTj^ uaij 
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cj! ju Sj l i .1" V (jjJI (ji^lj V c^-" o^-° d-^ ^-y^V 

Laa-J q\ 1 m^M ^' 1 aj m J-Aj 5d 1 U. t I J 1 ,,->Jl f I . c t (J^e-a J-><-i jLlC- 

jj-a (J-ja-aJj s-j-^* (J_iJl_lj ( pJ -JJ J -4-0 J~ » ' " (J-^J ^J-^' J' Li£, LLLaj-o ! 1 J t 

w S j j ■ (J-Aj 1!}Laj ScGjl j < u t_dj^t_a jj-* cbtliS (Jj-U La^ 0JU_a^. 

^Litji/! ^LiiLi genetic Engineering SjIjjJI 2-<-u jlL* (jLi j J£ £-aj 
JLLaji jIjlc! 4_ul£Lal Laj r I VI L^jJj-^ (jl La^ (o^J^i-") L)4-2Sl^ 

' fl£ I i eajj p ^"'^ ' "' ' Q- 6 ~^}^ ^ " | / "' CjljjLl ^gl /lit' a . ^jLc a_a 

. L_iJ LJjLlLo ijr 5 >."■ i a A cjULIujIj 4CjVL>.j i«L>.j-Alj iCjljjLa 
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£jlmi\ ^rfUl M j*\ 

LaaS ("jJuiJI a 

i _ ? _>Jl (J^l^-H AiiO- 1 fl> (J-^J ^ 4_J_<jJjl11 4-tUi-Ujl j^j-A 

4L2I! joJjlII i_4jL^£: ^yjt Laj S 5_JV1 4jj uijJI 



4J2t|S9Ai»$ 4m»^^mJI L»$l££rtJl 

Cj La j U U «L>JL«-«j ^LtLtV! (jja ^_a-<-JI =L>.jj V 
j-jlct j! iBio techniques-<Lul_o.V! CjLjjj-jJjJSIiIIj 
*1 ^a_i_u i4_jJijJL>. Sj^oj <Jj-4-i CiLa^WU «L>JL*_a (j? 

4-o.^Ja-LjJ! Lj^aJaJSjiJ! C^iL .31 j-rlt 4-ilxS!LuiXI 
«L>.j jj 4jj mi i 11 1 Sj 1 a ^^jJI d 1 1 u rtl_j ^a-}-ll 1 0 & I 
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p m>ll Sj-liaj Cjj^j-i JlSJ)) «^>*l (jj-^*-* '"mi h"K1 JL9 tiluJ_>Jl ^LtJI z^jus 
jl_£J?e_^ t(_£jl_a_L£ ^ * ' aa o S i3j!j-_>J1j 4j9 1 taJJ ^_H_Lo ijjj^e_a^ DjJjjH 
4 j i^i tl ( _ ;r i (jLjuVI SjJij (JjtilLi dlli jjl Cjj^Ijjj (((^jj^SL!! 

S di! j otjjjjj (^jt Lai i^ySLuLSLdl dJjjJ.! 4lu (jJj^' 
cjLjl^Iaj_ol ^jj_J1 u <i I i V Lui ^_iJt_t-£5 '.(j^lo^LJI jJ^Sji^ i^jj-o^ Lul jut 4 _ r a 

a LtlaJ I ^jt ijr^ (J^ I JL&I j uJl j^)^ " % ^ l£ 3-^ d mJlS cHiLse-Lcajq 

^jjjLJLj l_a^ . >. ■ ul>JI ^t-aJI ^ > 1 a l"< a 4iLLa ^Jl p i n'sJI ^_J^>- 1 _i ijj^tjj 
2 j al La tl (j^-"" L^-iLii CjIj-jj^JLj dljiJI ^ iLsliaJI 3-a-L3 

<LxLa_C J « a J j«ul3 l_a.il (jJlxII ( _ ;r 3 4jal_LaJI iJJt 4-iLaX. (j^J 'l£>**^ 

f.\ j-iJI p i ..->JI L$j J^o-^j SjLsjlII (j-Aj i(Metablisme <_>iij^l) i . tu ■ uVI 

jj^j o-^' J ^ '"II (j-a jl J-la -^i^^jil 2LJ"^?1 J p i ,i->JI 

(jljji-l 2 alaXa p , >Alb£ i Jj^jJI (jljlo-V LgjLc.^"i . ..a 3_jjUtjJ| 2J>U 

SjjjJIj jjjJLa ijJ'j-^s-^M 4JL1 ^ 1 1 c QjJ^ La I (_gj 1^1 ill p 1 n->JI iLtjiaJa ( _ ;r 3 
^Jj se ^ (^j-JI j>jjJ_i jj^tlj t<Di 5j uu < n ^Jl p i u ">J1 (Ji.1.} J^tlu ^tUlj 

j j h J*C nntl (Alcool J^ill) Jj^cSLII (jLi : Jjill »^jU", , „\ |_Ldij t <Uji/i Laj 

( _ ;r l!l (jJ-JI Lj^Lr»JI (j^j^La jjjs L&j-lCJ <"<\l Lj^ii. ( _ ;r 3 J^i^tJ jl 

(J_aJLJ ^jy^ll 4j^LjfaJI j-^' (jj-i^ (J-a-*^ ui ill 4_jJL>JI aJJt ^jl i Lt-A ^^JLIj 

'/. 23 ^ ^J-O-^i Wi>^ 3>LiSLII ■■ a Lij i^^l i-Llj^>J,l L^j 
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(U&gJIg nS .in-all £jju ys fU\ jCjjuitj.il qjISJI 



t_gj ut ill lLLAJI (j! Li£ . (jlsjjJI al lac j JlitAIIj 1 1 aj£Lllj ^lj jjl J i 1 1 4_uil 

Ir (La crane i a-se-SJI) <L«^*_a^>JI j_SL3j_jj i<Lj^ja <Lo-LL 3-talj <j-ujJ 

^-*J^J 4^J_) d 1 v^ rt /">\l . tlj , j L£[jj| j^t_a J i ea * 3 d 1 1 J^_<jjlJ1 

^jlj-4-j Jj i IjLj se *" V ^ 0 j *^ I t^LAlXI tjLUjj-llj ijuioJI ^l^**' i 

i " ' I st i a 1 1 (j- 3 J .'**'+* Pompe 3j&xa-a^ J-«-«J L-tlSJIj ijrias i .i^jVL ^ jJI 

i^^Li^jI jl & l UsM ^Li i . ,l*tl iaj "^o. J-«-«lI !>L«>o LAjjijaij ijoJUJI 

-2500 ^l^oa- (<Ja2La ^LojLjj 
. LaLc V SLo. 5 J>L>. 2 j_a QaoLo 3000 

4_t^L>.j tjl^ <j j t ni i £jjuj_a -il-Sj-i i^jLt-u-i^l p i d j i uij (jl (Jj 

(J-oJtJ I ij i^jL-oj^/l ^ui> jil^>-l ^* * ^J-^- 3 o' (l)^ 0 ^LlJI (J^*- 1 La J if 
V j-o^/l I j-A (jl (j-o fs-^-j-M (jr^- '(Automation 3jUr) I g ■ uAj r I 5Jj <j-a 

«L_j^>.L>.j ^ ' «a a ^1 JLa-"< ( 11 Lib .(^jJVI i-dj^r a 1 1 d luuJIj «GljL>.| j i <iu t 

[ J-j| i n ll—i I j uij JjjjJsa (j^>> i _ ;r ll 3l_j_>JLi ga j *" ^jj-ilij 3jLc (J-*^>« jjSLot 

^JLc jj^Lx-i Li^ .^j-uSLJI cj^JbJI jj^, Ijl;Lslj <- 1 1 tiLlXi Qjl^lLLI (^^^^jj-LoJI 

i4_JSLIIj 4jj-II (* jL^^ d ta i "1 3-1 jjull £jL>- (_gj uljJ I ^LscjlJI £jj (j-a 

(j_a 4_jJI Ljj_Zul jJa Li£ La i^jLaJI i_u^c -o'jJ^' j^-^-J 

' I j >j 1^ cLUajj-LI ^ K II j\jrejfcj (jy^JI /">\1 ^Atl ^jja ^jjl i ^ i m 

CjLJLjjlII ( _ ;r 3 L^-Lo 'I a3 i iu (_ylll (3jjJI-t_4iiII) 4je-iiaXlS Lcbjl ^sJLkJI aj£h\ Laj 

.(j^jjjJIj ' . tiSJI ^jjs *j La >■ 1 1 

LJI ^^i JjLLij 

JIjjJI j»jJI 3_u»£ (ji liilj 'L$J '^'.'^ (<u-ui>JI jjlc La JLs. ^1 I j 2^ laj (jixj 
j»jJI jJiill i ■ I-- 2-2 (j^JLiJI J-JjJ QaJLc. (<s^>- J^Lp (jj^JI 

L^_iLjj_^u ( _ ;r 3 ^-i^ajej L»jl i Lj-Aj-lC j JLaJaJlj JjSLII ( _ ;r 3 ^jjjj,! ( _ ;r aLu3 , ^l 
JjIj i ,i tl 4J jjiaiej U iJjjs (_iJf 121 ^yJI^- L^J^li (^111 4jajsjJI ^UcjVl ^ 
^a-maJI (Jfla-l Jl j i ntl ^ jJI (j-a jLuJI I JL^3 1 4_u L}_LaJ I I jil I (jjs \Sj^~ * ' 

I jut (j^-I • o^ 1 -^' t - J J-^i J-^ ^J^*" *— "Li^jj ^1 Ltil li^aj SLpJI j^j 

(^Jl SLoLcoJI ,%.Atl ,_Lu*j <ti! (_yl«^J i^jLjJ.1 JiUf 43l j Oi^aJ! ^ jajJI 

.(jJiJI JjLs- £>tall 4j^>C: JJLCJ (ji^ (jjs ^Ij-a^ «LUi£:l 
p i n->JI fj-u d j Mill 4^>-jl Lffj^l 4xLt 4-La-Sj j jqaj CjI jJL ^ La S ill aJ-tb 
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jj-uljjs (jLa njJLill (_gjl i .itl a jJI Jj^al! J I ^1 fillip 5jj^c. SjLa i.". uia. 
4_Cj_*_u_] 5^1 ' ea rt ^1 i n^. t 1 La u jt CjJl^&j ^jJl_3 4 LlA J) ' «° *" (J-J '-^■LuLCjJJ 
4_a- I < .1? Lg-J-a j*Jlir"i 1 .1" 2-£jj<_a 1. . mi m La£ i4Lo-jJ! S^ULi dJbii! Sl&j-a 

4_a^>.L$i! LjjjSLlLI (Ja^cj (ifuj ' "ij Q SjLUai! ^1 . n^V I jl>.ls i4-ul_La_i£ 
tLpSLJ! flfl^ Phagocytes ^jJ! LjMi. {yz oLJLJ! 

((j1_Li3alc. I) (_j^sjJ! SjLa (j-^J SjLUal! 1 jj-a cLuliiJ! SjLtl J-aju La£ 

j I -s. V I « SVLus ^JLcj i(_piL>. 4_Lal_]j-s jl uuVI i^ajJI Sjl^a ' aa 5 ) 

I ^La jJI jl jJJ (jx. ^ jJ! £-a (jtJ- 1 n^jVl £_La _aJj isGl j Cj _aJi! j-Lajj. (^ylo- 
a^j 1 11TLCJI d 1 1 11 1 i4_j_a^ ' ea a * ^aJj 1 j doll ^_^JLc 43jji^ Jl^oj J^jlII ^jLs 
dolj jJj i4 jlr ^ 1 a " Coma .' J * '-. 1 J 1 a ^3 njLuuVI g I mi" I ^jJ! 

■ Jj 1 nj V jLCj ' aa«. jajJ! JaljJ 1 ntLdl 4 j 1 m 

thermody-(_gj!j^>J! dJLj^tlll ^oJLc (>ulj^ xlaj 4_ul£Lal {y> Laf 

j j La u V L^jl (^i^. JjG ^Uajll 3 Mi^Lla (jLa lt jl . ujVI ^ . n-v ^ J \£. namique 
i,jl_i!j_2J| oJL^J L^jjiai. ^3 s m jTLa ^sJLkj La^ Sj!j_>JL9 , jl .VI ^Laj 

(j-a Ji-jj-a ( _ ;r I^. Luj eaa. I n K i3JV! ( _ ;r 3 3j!j_>J! tla^jjt j!j I n ISj . Ltlj" 1 u a 
«L>.jJLj ■ La alaej n_fjj>.| «L2jjJaj J-aJLJ p 1 n->Jl (jSLI ijjjull JjuiJIj 4jsLLaJI 

I I j c I j ' fj al «-ta II CjLui^ (j^. j taJLlI j» 37 (j-A sQjIj 4jjj^c 3jIjl>. 

(jLcujVI 4-u-uiJ (j-a ijj i-LsaJI i_u!jj>JI lJ7 ^- '"'j ■ aalSI 4 mi ^LLa OuL^ lLIIj 

, L^Jajtiaj vitamines oLLuiLLLill i_al uu^l j glaj ijj L»jL>. ,jSLI i3JVLj 

jj_a j*C Mil JljI aLaJaJI ^1 miU jOjtjCil jjs J-iso f>j£ Mj-^ 
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pubgJIg ft.n in-all ys fti\ tSjiiijll Qj\SJ\ 



*(_yjj> t_gj ui i I I (j-jLSLlt (ji Jjj Lxjs '^<s"jij ^ j jU-^ ^1 jjL jLalal 

2_JL>. ( _ ;r i (j-jLi-a-L^ aLta-i 4j! . 2 al tai! 2J I (j_9^J O ' O-" J-^' 

( _ 7 jJI 2 U I* ^.t I jl p . ^ tl j)jJLlL> (j^sLjJI J-«j>J! (ji^. (_3jjil]tj iHormones 

Lil j U Uij^tji £jL>JI ^ i. i -* JI tj-Lc j-ij 
SjJLl! Cjljj_fl_o Sj^aLi-j (^IjjJ!) Equililise intrinseque ( _ 3 JL>. ! jd! 
SjlsI jJI 4£jj_U Laj-i J-*^ (j^II cr*J iglande surrenale (jJaSJI) 4jjJSLI| 
(j^Lj-o-lSLII (jjl^jU! iia-aj. ,j-C. dJjji.iU SjJLJ! L^jV IjJaj £jLiJI (>o 

^JJJj j's i .i tl jj-a J£ 3 j i uj ^Ir JiLi>JI Ijjj) L&j Lll^. L> njjuJ! 

^j^_i3jjJ\J I Lg-Loj O^ 1 -^' (j-^ ^ ■! ' "jlj-^ £L3jJ! JjL-uj J-p-*J i3j)La (jJj-Ju^. 
3_aLie_Lll)) (j-Aj L^jjljIjj o^ 1 -^' o- 3 ^ * ^ S J j i jj a3 LaJi .cortisone 
Lxjj (JJjo-l J>l j-oj jJaSLLI 3_Uij_>J,| «Acth <ji<£!» (jX. Jj SjiLa «Hypophyse 
njJ-jJ! JiJLC. £j^j*-a ( _ ;r Aj d J flj i "J II 4j3jj>J| jCiLS cULJaj Sjiill OJL^J (Jjt^cJ 

.3j_o-VI SjJlII i>JUk J-*^ l)^ 'J-laS-II ''jj-" p *** Cr^' 
jii i it» LaJUx. i_JaJI 2 *>^-" J^^i (J'j^ ^ J^A^-"j 

UJi3 -"jJ ^JJ ' J J l?J-^' 3j)La i_al mi'^I I q jbu (j^ij iRhumatisme 

Jo.? jjl : LtJiLLo <_JaJI 3j_l^Ju 2_ij_>J pJUJI (j-uJj (jJj .Hydrocortisone 
jjrUJjjVlj jjr^^J^^'j D^jL^iO £ ^J-4^ 3 'l-^-JP" o'j^^' w tac ! JL3 »l ulttl 
^Lj^,^! lillj) I J ' <aj a. j iJxJijej V (jjjjLS I J ' '—j ** ^<u 

( _ ;r ^Jlilj i L^j JLCJ i L^>.jj>.j 1 L^aJU-aj L^aLi-i (jl JiJtj s. Lxc^f 1 ^ya i". US i .1 (_,-i3> 

: Jlj>.j LoJlJ-C 3j-fJ^ «CLJujkJ) (Jlul^ La JuSJj 

2jj"« i all SjJlII i." i i"i^ij Li^ i L^j^J Jljj '"■-» alul jui 2jj fcXtl SjJlII (jLa iCj ^il 
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,j_a p_c.j_II ^Ir j .Sjijtl.1 ^ <L>.j_2JI ' " *j j tag i5_i^jJ! thymus 

jjs i [£j J ill a "-J-" 0 ^LaLc (jLs ijjiiejs ji 4 ji o i uJ ^ t ( n 1 1 nt 

( _ ;r i j»Lc j-fl>j «Stxess >l j p i J d jlr jjlUl L*-uij>. I 4j' a (jJjUJul 

LajLi£. p I n -» JI (jt dJJIi . d n !**( a d L I n j 4j t 4jl_lla ijr 3 (J 0 I eSUJ c -JaJI 

j-a>j tj LajJb jl luVI (_LcLaj sU^ J-!>y J' Stress \l j-^N 1 

ijljul a j La - a (J-*-^ «LLl3 ijr s d i i*ii i ^J^Loj Ji)jjL>. (j3-"*-j ' w ^ ' a rt 

■ ^ i nflj ^-LsjU juJI (_xjtLU£ ^jsjJI 3's j I'iij SjLc. (j-a SJjjJ.1 Jjt! j.x>>j 

^LajJI SJUJ Cr^ £j>" 'f J-" Cr^ ^LjjjJj-ili j k<tl £^_a3 Cos. 

j*s i nil ^ jUjtA ^LajjLjj jJI «Ltlj ^^Lo^/I d 1 1 im diLlLi 1 (jylll 

2 al tail j J i^<< j»jJI 
«4_aLit_(J1 » 1_AJl_u_u ^jlil (JJJ-i ' '^J ' •**'**'" ^> J M (jl tJ^J-JLs j-lJL>.J 

^LajJI SJLs. ,3^ljjj ijoIkJI (^yl^. Litxa Lc Jlj-j V t_ijl i ..Li jj-a^l p la " ^pJI 
SjLcV. ^ i u-flj (jJlxII ' ajSjj pu . thymus ^jj"* ■ all 3 JjLII jju>Z jj^ta u jut 
j 1 1 ( _paj-_»_ILl I 4_JL>. iJJ _5 ^ ^ <*-.*'<« i_o_j£JLll ( 2>^-l 'j IajJI <J1jj J^*-s 4_jjl^j 
~ aj S C^p- 'J-^J'j jL^>.^l jlj a~i i nl J_t£. CjJLs. jJia iCjjll Lai .(jjjjLaJI 
iCj^XLi j-a^l w j**' *^ (^*n i nllj ^JLLI (^-»-a ' i ' *a * * J < ^Jlj"'* ' aJI Jut^eluj ijJaSLII 

Stress >l j ~^lj .i M A ;~, , „VI 3 I ->.j-a » 4l>.jJ.I ^jut (jjIo-LJI ^ o . .n 04a. 

d I ' *-« c ^LlLiIj i^jJI ' la « ' *a ^LojjIj ^ulj-iloJI ( g^aj jj^j ^jjl ^ ...At 
4_jLa->J (JjiLj < 1 .1") jiaSJLa . >l fl3.Vb jlj 0" 1 .iVI JUx. Sj^sUvj 11 . lIaII 

(— J^jl ii>JL>. -ilj L-a ^J^)) f*^! (jr^ Uj-^J^-^* ' (3d>^ L^" p ' ""^l 

.(jJijJI (jJLc J ,Jjl3 «i>Jix"a ^1 

i«L>.ljJL) Ijij » ("1 w d 1 gaJ i ^jjij-Uj^SLI I jj-a ^^J^l CjLcj->JI ^)Ls i l_Lfl> (j-aj 

AUI .tl j^jJIj i (j 12jlII , Ul U^. '.VI |_ , j 1 ,,j JJj^Ja Aj",At I jj'a (_gjLilII (jSLI 

(._ 1 1 (ji^. LajLcLjij Jj ip_ulj^>JI ^> 2 h V (jjj_uj^SLI Li (_LvoJI ^^Lc jjl 

. CjLj_i_lL<jjLll J-K-J La (_j-i>- (_<IaJ I ( _ ;r 3 jjLiiu La (j ii*Cr (_£l i4^jjtll 
SjLiaJI jl jJ.1 (j^utJ jj-dJ i^^jV Jl O^J^^ 5JL>. (j 1 -^' (j' £tjt<ajlj 
(2^1 se ' ■■^jVI -^j ^ * ^ (jj^jjj^oSLJ 1 )) ^_^X.JLj 3jLa JlLa ^^.a i (jj ij-jjj^SLJ I ( ljL>. 

oj_fli I aj Ljj_aj_fl> ^-j^ j 3_uLaj SjLs-Ij «Desoxy cortisone 

.Jj^jLflil t_jL^jJI (._ a 1 11 j j-o»VI Q^aj^JI IjLfliJ i L^jj (j-a SjJlII 
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(U&gJIg ft.ri in^ll ys fti\ tSji*ii;ll Qj\SJ\ 



\j taj i " a (jisj-aJtJI Jljj V Lilb (j laSUI j 4-aUe_Lll) (j-Uj J g ui 1 1 (j^jjJtJLi 

i— i LgJjJ Li awa-cj njLLij_<jJLi jjj i—i I uaj ! liLLj 4 ( _p3j_tl cjjjl>. 4_Jl 

i Ljj I i " r I '"'I -j "j j H J i** Ljju>.l Ijl LuLa : I ^p. I j ..Jj^Lil.1 
VI La ui j II p i ,i ->JLa iSJl^ (jLvujVI (^ys, Luj^a qj> Jjju <jl LlAc. 
I r SjjJLlI diixjj SJajJI i>Li*La (jljJil 3JL>. ^ J-aL£ ^Luij£ 

(j-aj 1*11 ill (J-4i£. L^iLjIo*! 3J| (33^ ^1* 1 c t-Lt-=»o A (j I o Lilill£ . «U_oAj ^j-ajJ 
^tc.jJI (jlr (jLvajMJ «2_^Lul£LJ.I 2jj tj *ll jj . ^ a « Q^o^LJI tllj^l 1 *' a i Llfli 

.(jjt-ljl jLi-Jl (j-a J-±^ 4uLi_U_UJjJlj ^1 ' *3 1 LjjJijLflJ p 1 i**' a l jj_a 

2jj jj i . all SjJlIIj i Lcja-i£. ( _ ;r 3 JjljJI (jjL>JI LjLL (JiLo (j-o 4_l3 J^>-JJ Vi 
J jl fl ■ ta a b (jl (jls^j-oil (j-a (jL^ i LuLn-al ^3 3_j.SjjJI SjLjIjJIj il_LC.LaJ 
ij_i£LilJI 4-xLqju ^o-2j (_gjJI jft-JajJI ( _ ;r aLa^M j-U diix-i i n -^Jl (jLa idJJj 

< j ifLSaJ j^jj-ll (_^>- j-^j t3^Ji e-^ cH^' 4JL1LJI j-tl SjjiiS dJLLvij 

i^jLys_i^j_^ jl-^>- j-U (j5 ".(oijiJI 4jJI Jj^sj La (jl Jj . I gUr iLSjjJa 
(jl ^ Wll *^l^*i i .. * (j-lj «jjj-j_u-aj^)) 4_uj)jHSLI! 4_lj_uL>. 4jLl i_djL?e_4-l jj-u-Jj 
(_JJLaJLi (jjt_ij . 4_uj)_p£LJ'^!j 4^^0151111 «ljj>-^/l (jjjJa j-U jli- jJ-2j 
j^LdJ tjL^ l!il La_i£ 4(^_o* ^Jj_uJI jj- 0 Lo ^jlj 4 L^ILaj-l 4_o* ^Jj_uJI SjjiUlj p WI1 

(jjj g| ■ cG^'C .".a j ir-i (ji^- j-iLa (^jjjSLII i_ ' < nLv jii- ( _ ;r 3 ^1 1 7u ■ ■■ a 

. ^Lt3 SLpJLl (jAjJj jjJLl^. 4jl jl 4Jjsjjj (jl 
A JJ (J^Li. 4>J_ajLj (j^/ 44JVI (j-* 3 J-^l ^ijr 1 -" ^Li (jLx-uj^l (jj : L^>. 

i-flj^ 4 JJLtlLi suoLujIj |_gjl j -1 j^j j^H (j LlalJ I jLUI (jj-SLu .1 J jfi" 1 11 U 
fiL^LLa p 1 n ->JI w 1 c w ' ea * «^jjJI)> JsaLjliiJ jLiJijl (j! ^4*u-II p l» ^ jjj^jj 4V 
(jLx^ijVI 3l_o* (j_a uii 1 jJaSHI JaLxlxij ^Li^jlj 4 l_ijJa_t-ia_a Lola cu_*_r»o 44j^_o^j 
(jj_JLa 44JVL ^1 m'tVl 4 1 1 mi'm Lallax jjSLilJI ^ JL*-a Ma .2jAUI.ll 

iiljL>.l (j^i (jSLa-i (_gj-II (jLj^uVI jjLa dll j j-aj • w * (_,-ll j-^^ 1 1 j 'j. 1 

Sjl_Ua_r»JI 4 *i 1 I -v (_gjJI jJj^jJI ^ ...Ail jjj.Li.j 4£L3j|jJiij 'l^u ( _ ;r 3 olj_uJu 
Ljllb (Jjjs-I IjJ-a'j 44jJLa Ja-4-4iJ (_g jJI (jlSJIj 4JJ5HIIJ 4 ( j}Lfl>jVj ia_Lg,LLi^JI 
(j£La_l V 4 Lj-al 1 ii**( a l_LaLj_o I JLllj Lajl^ ^jOjuu u (jl_4_ujVI \jJt> . 43l_o* J—*-^ 
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.JUT oL^V 

Las. Jjfcj njJ-Jlj j»^ia 
^-iJuLJI I * ^ j ^ A t Cj jLa- j ( ,, IjLa '»(Jsl i h**m ^jt LJ Jj^t-i 

<_2j_tu (_jJ.II CjLuISLoV! i JUJLajJ! 4j*.j (jr^ O"* ^° 
I j « Lta-i i_3j_<_u JjJU>. .5 1—LaLol dllj I j -»" flj 

j—lJLLj LaJ_Lc J 5 « U CjJlj- j i ii I jl_o iS 4jJL«j>J!j 
j *\ < 11 q— a JLjlj jqJ d 1 *( < nVI £J_A (JlLa i^_*_u_>J! 

jl i.n 'iVI t>u incorporations oL>.Loj'^l jjLa i L&|L».jl 
L$a-Lc (j-LL! i La machine SJVIj .L'homme 

cu^u^! .«Cyborgs ^JVI ^ A , tl <j^KJ! 

iSfiLujj jj^Lua cLlL^C Is^ 3 " (jLj-u-iVl iJ7 s^-L^> 1 
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SL&jJai-l jjt Loj (JL>JU I jl& ( _ ;r a i_4jL*jlJI j^l (_^-A Laj 

Cj1j-j?e_La <J^Lj>. (j_a caul I (jj-i al**(tL (j-* rt d ui^l m ( u La I JJt 
mil I -i la " " j»_4jJI J-*^ L^j-H J^J-"^ •^ L f^>l?Th L " *J>^' 
isUia j_U>.I J i ' I j" i n^LJI (j_a ( sdojjl ) j^-il LjLjj_<Iu jl .tfjju^s i—ojjjo 
(_L>.b I j I -i ->_' (jlll .jLt^J! 2»Ua jjf . <L3jj<j i^jJ! <_L>->!t Jlj La 

» iAjlCjj 4~n ir\-r i"m J i <ajj L«-i3 Lu-uu 4 j a <fr VI d Ijlq cJlj La 4 a i n-v 
(jl ^_L*_] ( o2n ^jLiJjJI Lt^t-aLjj-l (j_a «L^L>> ^OJjl_Lu_o (^y^ lLLJj (^yJI L^jIuI 

jj_a CjLjJVI ^ l a 3» J_j!j_lj LaJ_Lc (j^-Ij •« J ' i-uJll LJ (jyjieJ liLa 

(ji (j i! (jSLaj 4jLa iCj! jd! jl <i *,tl ^3 j^j^ '—'LhP^ t* " o^ 0 J^**' 

t^y^j mi ^Ll>- jl t(jLa-u ■■ £jlil ^L> ^a i^ui> ^Lj £t_a -i^>*J «Lul£LaL ^ 1 < n i 

Ja_ij_i (ji t^j^iill IjLA (jr^ *^ Liiajl (jSL«-U (j-a j i i ( _ ;r £._aJ! siLcjj 

Lca-ll j ^ VI (j_a c LLal^ cLc^_a^?e_4-> £t_U IjLA 

tiLp-<j>LiJlj tiJX-^Vl (j^a 4SL1I huX\ aj^SLII l£1Jj Jia ^ n 1 „') jjlj 1 j_uhJ!j 

(j^j_2JI Cj l_Li-a^e-j ( _ ;r ^La_j La ^^LSLJI IjLA Jila ^ • W> J ^ 1 Lol^ 

t-xjJ^jJLlI (_p-a Jj*C i"i" ^ie-l ^jVI .-iljU-^tl ^jLa dJJj ^-aj ,^t-» , „jtl 

Jlj_3 joJLc l_i_lL>- jj_a (j^ijjj ijJjtAIL Cjjliej! ij^Lul! i^V! - (_gj uioJI 
CjI j i*r-<Ljj-il »l a If j (jlt-"^ j-^-ai (j-a i_sVT 4 ta 1 (j^Jj id I ri»t J^La 

.JL^uVI 

: U 2 1 A Lt ^ I fiU A I ^OM 

LjjLallaJLa ^-Ja (jl (jSLa-i 5>f^ CjL>.L>>j ^-jJV! CjL^^L>J,I ^qJLc JL2J 

:4j:^I 3JlaVl ^a 
1 3j 1 a " J CjLjJI j^IjJI (^yS (^y-Aj :«j-lJ!j j^Il^jJI ' aj-^Lm » 
3j£Li_a ^l^-il 4_iLLa-i t_£L>.^Li_aJI i>J_A duL^ JlSJ i Lo* ^aJj*Cj 1 n <Ld_jSLa Cj L^ 1 V a 
« tiJjjJ.1 » (j-a olaj i( Robot ) (jJVt (j-° ^ri^L SJ^Lj/ ^a Precoce 
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J inn II Oj&JI y^9 6 jh'i'mll UpgJ^j-JI uulac 



» Frank j Block j Ross Ltlj^a-! ^^J! t_ijL*jJI dij gla] jlSJj 

jl "mil Block ^Jj 3 * .«j_*Iu_lJI (j-- 0 (j"*-*-"^^^ w 1 c J)j flip p U**<I1 jj_a 4_Ll*_« 
V La cLa_^_a dJI—Lit q] J oIlc] V » '.Jjjj^ cL*-aL*-l ^ j^j .U"tl Cj I j i >i LjjJ 1 

3l_Li q\ cq\ im'i^U Li^aJLi. Ij-SLv j j la J l_a-L3 Jjtj j«J i4^l JU^I 4^>L>J! 

CjI i ,!< ; II j i-iL« iaJb Ui^Ly ^ ^LoVl (jJJ LaJLS jj i a aJ <LJVI djlljLiJ,! 

j-t£: (»jL>JI jLZk:VI j .Cyborgs 4jJVI iZjUa^LiJ,! a j^l J^h^-" J-S-Lll j 

(^jJ i 'i a ijr ll La 1 La rt ijy^J- 1 (1>^ J-^rh 1 "*^^ L)^- 1 J-^rh 1 "*^^ Lta3> t 

(jl » : ^LjLjs j n"i ( ill jJI « (jji j^jjJ » joJLjlII j^J>3 Ji^- (jr^ L$J "*j ^ >^ jJI 

ijr 5 (jr^* 3ljL»o t. i*l) (jt ^1^**' i « V j3^_u_o^£LLI ^ 'J La 

c!ltj>.L) ^ iXj '^jj L^qJl I JLA (jji^. (J/^-slx. w ' a a (J^3 (l>^_i (< ^' ^4^^ ^^"i i u a 

^ « mi ^-^J i3ljLi_a (jj-IJ « ^j"J a JJ N » t^J->»JJ ij-j^_u_o^SHI ^ 'J La 

LJI 

:<^J2ltarfLc$mi feJ&J >^ 

j<sl«JI I jut c^l Lali ■ jl i LaL»j j^>-I tjl J^-a Ij ■ iCyborgs 

^iLaj i '-"j 4 ijr >JI ^jL-aj^/Li d 1 1*11 1 1 3 JUJufu jJS^_u_o^£LJl_] jl jG CjLuI^ ^JLl^j (jt 
j Al lajj ^jtj i n**( i"j ^_pujj ^jij i L^jLa_u_oj LjjLjjl tjjj->ij ^jt CjL*jI£LII a JLA 

^j^o 1 5 * ll SjLjJljIo ^1 ^_it (j- 0 4_jJVI i~ii ill i ljLsc-jlJI aJJb Qjtlx^a 

i"i J « a3» : LjjLi Lg-Q-i oj L^jJUtLita JL>.| (jl cL>-jjJ n ' I j" i ii^LJI 
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(j *" L#j| #j_LI jj i cjLaaliJtl i>j-& .« Loj i_ V L#j| Ijlc L«_l3 

4j>-jjJ ^Lcuj^I CjI£jj>. CjLj/JlxJi! Jj I Lajj i tJ JLu_uji,l iCiLlLHI 

^j^j-ojt-i L^jJlAI mi a jj-* J-tJ-^-^ oi * ' rt (JJ ^ ~" ! L$ L^j^Litj tj-iJUfcl Mill (J_*_=»o 

(jj_2J! 4_4-iL>. ( _ ;r i 4_lj>.jJj_i_jJI SjjiUI (ji ij_aVI (^yi Lo (jLa IjJj 

»l l V. Alt j_aL)j_l (j-o A t . .-. 1 1 43jjtil ( _ ;T 1^. Lu/Lu/i Cj JUjIclj i Jjii»"tl Sjujuij 

! ^Ij^la 5>3 <^Lc Vila J^Ujj 

dilLla (j-"^ o' 3-^-^3 ■ Biological Engineering S-^jJ^lJI <L-uj_i^JLi ^ o , uj La 
CjL^oL>JJ d La A » t-» *V1 ^jjj IjLtXI tilt-o* (J^t-i ^Jj^* ^ i.nni 

i5_j|_»_Ll i_i_Liie_o ijjj 1 1 ,i (^L. Sj-iLa i_£>^' JaLxji «l_Li yxli i3JjQjII 4jJVI 
tUljLOi.lj ^L^VI iaiJ! ^ cr^- 5 J-^J 'Liiijt f^-^J 

t i ii 11 4_o~l_L!l (j_o 1 4_jJ*i? 1 t_4jLajLll aJJt o' '^j^J- 0 ^ »oi-iJ 

Jl^LILi tjL^ iSj— p_oj 3jUJL>. 4_jjL*_ujI » J jL>*J ui itl <L>.1^3 l_3^j_o JU_Lo*j 

tjtj jUtl (.^^SLijJjtuJI dJI j^i L-oli*. £L-oJL>J! dJJj OuL£ I Ujs ^ilo -Sj-ill 

SjlaL>- (j^s ((dJjij)) jj i .n'^^-JI J-2jjlj jl iRelations sexuelles 3 j . ..i->JI 

SjijJtJ I. - , i .nt 3JV! j (jLvaj^l (>J I iSiUm ^yill 3ji,m->JI tlj[3>L«J! (jf .Jjjj^ 
CjLs^Lc ja^jjJ j^jjj La LJLc. JLj-jJt (ji ^1 « <_£j ^JLj »j_ui£j jj i tali I Li^ 

3-iSL^KJl! *LuiVl dillJ LujJLw Ltj_ul^ ^1 « 3jS>Li.Vl » ^>l< uJ,Lj 

jJLlJJ )) 4jj£ (JjLvall iJJLA ij,^ 5 " i — LX -} J-#k J-ilj • L*! 

^Lt C LvVI (j| -^J U tlj ^ a 1 a] All cLuLLajj-jJI 3jUj->J! ijr 3 j « ^**m uujj 
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JiSnll oj&JI (jS 6 jRTmll UpgJgojJI i.i'il?r 



I git- ^1 4-uiLtJI JLtcVl <j^ I (jl .5 5J^I j (jL^^I ^ J I .^"tVI 

(_j_Lc <_jjL>>j ljj_>^>.i JLS i<j1_LSLjj_a^Mj l ^- 1 Thl^i J - a ^' >L*LlII (j-o JljJLc dllLut 

fiLt-£sL>. (j-tjl I 03-1 3j-^>.| £jj 



i_SjiaJI lLLjjlxjJ L^al JLaILj/lj CjIjLJuVI p J st-i aJ j<u ijjjjAI i_SjiaJI J-i^sl 

J}L>. ,j_a J_«jlj i .I 3JT (jJI 3JL>JI tfjut ^ J^=i i^gjJI I ;,^tl 

(jJI j-jJ_Lc ^Lxjcj (jj (_£ jJI (jLuij^L! 0 j LajJI jLgJtl! SjJ^LII 4jL*jjj/VI 
t 4jjlUU K jjJI > bV (^1 LuaJI =L3 jJo tiJ j-aij^ - 4j| ^ i j^AJI J Lax. I 
j_aljl (jyJ^- '(j J imtl\ jLgj>JI (j-a 3j_»iL^a j_aljVI i_3jJaJI w <Lhj i ■■ jl 

lCr j_ uaJ( J| j|_£j>JI <j_a Lfc|_2JLLj (ji 4jjJl2 (^ (jjSLu-u i4jjljl>UI 4^j^»JI 
Jlj J « a3 La^ iLaLa-s 4_jSLuLaajjl (jj*C"i ( ii 4-lJVI <_aljJa^/l tfJLA 4_iL?-"i i nLa 

jJI . . . <LL->-j J I ' £ >-4^- jl (jl i iuVI 
(jl i ii ) VI (j-^-J Jol—ujVlj i ^Ul«"tl (jLjfuj 4_t£. j n+'tl p_i La (J_*3J>.t i^y^J 
<■". j* a J-^J i<OLc Llajl ' aJ i(jlj_iIaJI jljj Jls-V 4jL£ (^ Jijj La 5J^?lj 
lj_& (_L^ B ".(JaJLj i4_ljLjJI 4_j_LL«JI t_)j_>JI (J^iLi- 3JGL2ji SjjLU JuJLa 
SjG_«_I,l ^^>l£LII i_i-uLilj i«lS^jGJI Sj^jj-ij i(j\j»- i n^jVl p-ilaljji. (j^s Jj?»"tl 
(Jjj^5jjs c^ 1 ! '^lW-*" (j-a (jjtiij! (_gjJI ^LLill I JLAj ija^LLaJI jlj-3l J-J-«^>- (l^V 
fjj i ,i II J_ljJL^ LaLaj i<(_Lc: (j-lC V . U I U t I 

L^jL^ (j-u^-l SjjJL>- s I i *--"* I (^Li^ (^yJI C^fl-j ■*-» 1 J-2J i«LaLi (j1_L>JI J i aJ (_g jJI 

«... Ur Ak> (jjj j ^ylu J_a^J 
I JLlilj jJs! jJI ( _ ;r 3 '""*--'" JLS SjsLc d j n Ull Sjjill J I i«L^>-^J ^^lJI SjjiJI (jl 
Lo^^J^u (jl .i_uLCII L^Axaj (_ylll 4jj^tlll O-Uaiil (_ylll ^1 ^^.^/l (J^^Li- 

Jij^?E_a (j-ujj r* I LaAll JjIj i ' aj i ^ jJI ^^jJI ^e_i j-u_oJI ^ Jjlj »l LaA!l 

(j^_a_tia_a (J^-J I j * a Uj^ >. (j^o-SLi (j_SLIj tcLILl^ i n i £ (J^>.lj C> i"i a (jl i n jl 

.SjLudl 
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(jl in'tVI (j^e-^l J-A :>A 4 J If 4jL»-VI ^ ^ J-^l Jlj-^II 

jj* SLi-jlil jut^/l jls-I (jl I iglf Ijl :S SjSojjj^Llo 3jUf ,j_a l«j^>- ^Lta 

j^oj ij^JU f.\Ju£\ |j tULc: I flin i i'i »l l^AJ I 3 n i i.n (jj^j (jl 
i n-v^l '"'I alse a (j-a >Ltl ■Sj" i njij Algues C)l -u i"iI (j_o 4_l3 '^-y Lx-» 

.£e_JI . . . .(J^_jJI (j-a < ^ ' "**' j ^*J-II J-^l uilll (j_a cQ_lo_lLi 4jI^_& J_lJL>o 

.=Gl_p. J-JJ-^<J 4Jili (j I f I j K JLajj-tl iLaUj JjUU joJUJI Ijufc ^^is 

^j^j-jj-t^il jl^Ij iFuture Jjn'inU u_iLi£ t_£iJJ_a «theodor Jordono J_U 

<G_i J_*-J ^LlLa (j-^-^-U (J-^ ^J- 4-3 ^-* *-^-jLLj^La (jSLtTo jjyh r \ t^ali -iljIj-J 

^j-a L« ^-J-^5j_^ J[j-*_La jj-* Sj-iIuLi_a ^-ijjl ^JLqj-uiJ ijJjLf-u ^IjJtJ 

Sj-tH/Lua d_ljL_uJ1 ^_<_aj>J1 Cj^Ltia^ jj-* ^LLI (j^^L^t!u_u1 (2>SLat Lx-ijJ - ^ *j d i .-tl 

(j-« JLiJL>. 4-Laj-ol ^oj 

. induction electronique (^j^pSLII ii->JI 2 La • uljj ?l LaAll JjIj ^oj j<u L«-ijj 
l>jj>- i»l i a all 3Jj i ii i(_$j^>- 1 jjI SjLs-lj p i n ->JI i_ajL!aj ~ j i aj I Jl£!-ikj 

(j^SLj (jl (j-* ui-3e-j . L^-ilg 3 J_oIL»_aj 4 L^ji rt 4SLil i^m a cLLj^LII L-tijLLsj (j_a 
J_j_o_u_o cLjI (Jj Ja^a (J_a_*JI lj_A (Jlua «L) jG_o_u_o (_£J-J1 ^>.jL>JI »l tJaAll 

. 4-2-3lj_a (j"i i"i (^ Lu^al? ^Lvm (jyl^. 
S jj^laoSLII j mi ill ^c_LI (j^_j 3j-taiLi_a 4JL-a (_^_Lj_r»o (jSLc_i (J_A 
d j n U tl j i4_lj>.jJj_ljJI (jOj^iLlI (j1_i j«-jL2_J! (jjLujJI CjLikLsol (JjiJ 
3 jl nf (jl ( _ ;r Jx. Bioengineering 3 j , .ij-La^-taJI Cjlj^jLcil jLLI ^Js i4-o.^Jj_cSjUI 
SJlcI i ii U 4-uL«iL>JI (j^jJI (j£. ^Jj i a a 1 1 (_gj jJll (jij j_<I/LJil JL^ajVI 
(jl j-o^/l J^ljJ • 1990 j»Lc Jjl-w (Jj^ ^Lt3 3_cSLxjs i aj jj^laoSLII (>LJJ 
(j^aSLj JL9 « (J-lSxuiXI j^a-u-<i^ B <Lcl_u-a (^y^ (J^.jC1j_u (jH-II ^_j_jJ 1 

« I La j| 3_)Vlj » (jl i mVI «Li?j £ ^!- a -" CjLuLSLaI (jl . 4.LaTiSLa Sj^jIij L>.Lit>sl 
i3j_lLLI CjVLaivVI (jjs 4j(jj/Ij LSLaT ^pJCi I i g Lu (_£ j ■ V.»tt JajjJI (Jjj-Ia (j^. 
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JiSnll oj&JI (jS 6 jRTmll UpgJgojJI i.i'il?r 



jlSLaVl J tu u j»LLaj juAlj (jLSLal » l_LLc (jitaLu (^^-jj-aVl (Jjla ■ uVl Cj _a^tj 

Sj^cUa J *C mi " I j-jj-Li^jSLI! ^3 (jjj^jtll! cj!jl>.j ^1 LiSLuLaajji 4.^ iau.ll 
2020 ^Lej 1990 ^Lc _a_& 2 j < ,iJ_Laj-l-JI Sjjiil ^oUtl ^L>JI |j-a> 

2JL^-**( t nl_] (jj(jj>.V1 ga ) cj^" (jy^ 'LT^-^aI^XI (j_a j-t-sa L*_U (J_»_>J1 J-a^C <J^La- 

Lo*^J^_laJ! ijr s j-t-aLjtXI ^LtJ! ^-J Laj i ol Lax. ^-^uj -^u'^^j! Lul^jlj lj_a>a .«Gjjl>. 

. ^ i u -»J1 £e_t1 ' JjLLaj ^3 4jLjJL>o ^j_a ^ j i La II 

? !•! *c ( £W Jl ) ell J«m 

jut * T '"'J " 2jj uuJI cjLoLdl j_u^> ^1 (j^-sLgJI <ji-LaL«JI 

d j a I « tl jj_a^l jii^i (j-o 4jsLLa-i i_ujLajJI (jl (j-a ("-^J-^ U"^ "^J^J^iJ 

(jjijOj «White ojIjj* » i n'^jij-xlla . jl>.Ij oJsj ( _ ;r a liull Lhjjijjj SjLiI 

^jJL] ^ji ^ La— 1 i (( ^Ll_jJ^_ij)j-ILo w a ijr 3 ( i\ t VI «L>.1jj>. i 

Cjj_a Lj^a. JsaLoIia-Vlj i n-»JI j-tl J l cLulSLal Jr!^"^' 

.(jjul! »l I (j^Lj 
t j-o ^jj"* -1 ' * «1 V| ^>.1jj>. Jjjj-b (jSLa_i Jlos ^JjlAJLij 

lj_fl> ci^J i J J> *' -^J^ -5 4-ul i i ii 1 1 (^ulj-iloJI I^JLsa j ^cu i^jJt^J! (_^a^JI 

» \ tia-C 1 JL>. 1 ^? * 1 J d La d se J 1 j i ga d 1 1 ^t_L! ^Jl (^^jCu jj>.V! 

|QJ ( . . . p i n^. ^Ll L?e-a L«J-t^ j X Ji^* i _ ;r II ■ La ui )! 

j»L2i! ^ 4j| (jJaJ! (■ .If- ?j .4 olr I V La Ij^S ij_iSLfllII ^jj La! 

«U (jL^ Lajj^. OujUi-l Cj Laj U a 1 1 ^Oj" i ,i a iSj^l j j^^C 3jLi£. JjVI 

jJLcaXI dJLLa-i Jjt-i 4jV 1 <"i L^jJI t a-i-Lgaj (jl , ,. « jjtj sj&j t Jm% 

j I j-di (jLa lillj j-aj '^j- 1 *-^' '** "J ,' S^sIjJI j-II 

j^jJLi jjJL>JIj . « Lij>. 3;lJI j ■ S JL>JI 3 JjJLs. Sjj^so 43l j JLs. 

j a" i ii J (j I (jSLaJil (j-a ^L^J iCjLcLu/ jikv Sjii Lo. j a" i nl (Ja-i^oll jJkl (jl 
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SjljlJ ^j^s-I ^LajsLi - UI VI White jj ■ ■■ a jj jJI J-" - ^ 

j»jJI_l ^LitjsVt jljUsI JJ_j_2J! ,j_a Vjj CjVVJ Lajir~i i m i;»Ljf 

Lii! J "~ir I V i«OjI (Jjjijj i( <A"-aj_i ^La JjM l_La> j-tLi 'j ' a a 1 I j ) j»j^LII 

cjLayL>J,l (jjs j-jJ^ <j-IJ j uijtl Jjjjo I jj' a , ,. i ^jjJI 4L>.j_l! ^1 I i 1 1 r-i j 
j-jLIj joJi nijjj_>JI J-tjr" i ii U j-a^Li I j-a> (j-uji^ £-aj . Cyborgs 3-jJVJ 

Ljj>> cLj Ja a^3e-ij t(jl in tl ( £-La_} ) £e-a < a a * (jl *^t^"; , ,. i ^_jjl Lul : ^LjLs 
joJjJ! jj^-J J ■ a aj Sjjt ijJLLfli Jju j<sJ 4 j i nilLiJ i . . n-v (jj.5 J-" 1 -*^ 

tj-jl" ui mT ^La J-i i ta aqac I (jl (jSLaJkl (j-a (jliT J_2J ii^JLl^JI d j a Utl CjLj1£L>JIj 
J « a ' (jl ^. xtaj i ■■ ' Liil » : (Jj-2j j«j • • • ( w J'C i"i_i (J-a-*j Lo- Eintstein 
jj_a Jjl (jj->J *\ j i ii (ji_jjljLjJI ^| ^jjaj e>A9 ' y^ 5 * £ ^"*-L"jU (JjLu/jJLi dJJj 
( _ :rJ ajT lj— i Jal A" VI qj » j t-»~ , ,.j jsJLkJ! ( _ ;r 3 j mi ill Jji (_gl nil! j (_L*-aJ 
(^ic SjL>-J (^Jl Jj^sI (j! Jju ^U'iiiiI JjlSI <jJJ3 Lj T La! . Lo- ifiiia 

.« !S JlsLl j»l Ij-fll <jp-l :j_pj.l Jlj I nil I j-fl> 

^^_utXlj ^yaxiilAll (jj o , ^ t, I ^j-a (JjloJLi ^ mi-ej OjI j-fl> i n^jjj^JI (jl jJljj 
.4jI_4>L>oI ^jji "VLill ta j ^jZj 'Jl-^l 'j-* cr^ 'j-* £ LUjl! ^JLjLajJIj 
La_l£j ij«-^-J ^c-J ( _ ;r 3 I JLlilj I ^Lc I <i K <— il i a£ VI jjjI i a> fj i jJLl ^>.ljjajj 
^Ljjj i(Jl_t-ajVI ^lj-^>.j CjI j i^>LjjJ1 »1 o If j i^jj-o^Jj-LAJI ^jj ui Ju^XI ^_j_t-al 
ja^jVj i iui?j r I ' a a 1 1 JL>.j jl I nKj i3jL^-aj 4SLls- ^J'^' CjLa_ji>JLl 

j<s^>.jj-JJ i 4_ij>. jJjjj «lj^>-l (_gji»J CjVI IJjJ LaJ_i£.j iLaLrtlllj LljLflj jii^I 
J-«J«JI liilj J£T ^MIlu/ jjJL^. i^Lu/L^JI 2lJ^I 

UjJ^ ^.ilJe-Ljj 

^Cyborgs 5L<J^?1 4jj uuJI tuLoLCJI jl .^LpJI *La^.Vl Jii c-^LsulII ^Lu^ 
i^LxJz i_ujL3tj(JI c_4JSlC:I (jl .431 j (oJjlII Cunt Jj .silil Ci>J La 3ujjLifl) jf 
4_i_Lc (j-Jj La-i (_gj mi 1 1 1 (jjil>JI dij i"i" ( _ ;r fli i«Gl j ojjjJl ^jjs I ta a. I J 
■ ^jl 1 n"iU j-uJijJI J-^lj ^-^>-l J-° 4ILlCj j»JLcj ( _ ;r Usm 
3jiJjU>. 4_L>.j_a jjJI ijj^j^a joJLc ^1 "ICj-uU (jLuuVI J *j IjlSLflij 

1* j mi" a Jlj-j V tj*^>. lEnvironnement S'jjll (J ja.jJj-iSuJI jjjtv.tl ^ LaL*j 
jlj ^" 1 "VI » (jl jl « SjJLi. 4-j-il 1 11 )VI ^ «jjlaj| » (jl MjjjjJI 4jIjl2jjuu 
Mj|^ ui i II (j_u_L>JI tljjLj ^5 ^J3-^ L-2u£.l j j i^Lcl ■ la 1 --j *^J_u 4jI . « jj*j 1 n 
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J inn II Oj&JI y^9 6 jh'i'mll UpgJ^j-JI t-ulac 



La j J_S_i ' JJ^ A ^LCl>.1 ^qJLc Ls Lijj L^JL^ Cj LciSLl 1 lIHj Lc-cTuq 

(^^a-^j-j «LjI idJLsL^ Luj-dJ Ci>u^l JL9 (j-JjL^lJI CjLlL^C. ^jl » j fc> 'tl j a 
O-* Jt ! H - ^ -^ (j' - « d "^""'J J I ^ L^^Jt? L)' j' tjjn"! < .ill (J-jitlb ,jl glial < .1 m 

La_i ^^j-aLftlb La Ij-jU^ (^j-ifu-JI £e_t1 (jl (Jj ' N ' ^**' ' " A 4_*j^ j_J^_ljJ1 Sj^IiJl £JLA 
<Lal_oILik1 J I a j scjj Jj-Zu-ull CjLuISLoI j < ga ^ji (j-C- »1 0 Utl J-J^l til!!} 
. fiLcjL_uIiI1 j-ujuJI 4jl^Ji 3 j - <LoJU-^3 ct"^* < J- 4 * 3 L?^-*Lj 

Jjjj-La tj-*- jfl.-n,. j-j>.^1 t ^ * *j i Ll-Ld jJ j-Lt-u lLLS) V i L^-La Liajt-1 ^jl 

jjj (_^>- 4jV ip-^-U J-A 1 JLA .m!'^ dU!i A J^^ '.' ' (jr*^J of 

5_jjJL>JL1 dJsLLaJI ^jf ' a uuSl a 1933 ^-jJa-«J| « -ij^jjlj » (J-flJ p-Jl 
Cj 1 a-u-u ^_<-uj _Ut_j ^ 

,j1-3jl-«J! Jo-i J2j jsJl 1! v — !jL:e i <1>^ Ai5^3jJ L° iiJ^>- 

(jL£ jjj (j'-wj hjJ^Lj/V! cjIj i^iVI Jij J-p-'i 1 11 U ,jja £b!» : 1865 ^Lc 

j c w ' ga -i * J_SLj f«-Jj w 4 *-! 4_lL^C V LLulo Lj^^J ' ij^)^- 4 -^^ (1)-° L ^J-^ 

joJLkJ! J-i-*jJ Bel CjIj j'-^e-a (jjs l_ijL^J! (j-' 3 * (jr^ <-— > 1 __^JL<_u 

LuLo* 4jj JL>J1 CjIj-jjuJLi jJj^_u_a^SLJ1 Sj^j LjLuij, (jl Jju d * ^Jl . fiCLoj-j 

J_fl> .jjVI (jr-^*- L^j I j i~M joJ ^^-lll i ^aljllj ^Lxbj^Mj SLpJI JjJ-j3 

i(_psj^/l f. I Lta-aJJ JljIj jl tyb ^-'*» tLLiAjj CjjLc iiJLxj bLo i Uj£La 

?CjLjjj£LlII (j-o jjl£jlJI JjLS ^j-u 

) ^jj-Aj t t 2>Jj ui » M (jj-ill cL4.1L>. <j^j?t£, t j^)^- J^ 4 -^ t l_ul 

^^cLi-sJIj ^j-i^aie uA\ Jl . ^"M t 4j^il! 3JljJL>JI SbV! (^>CJ ( jj-jUl 2 * i~u\ 
iQ .1 1 n-r"illj 4xjjL»iI SjljJusJI Ljjj-^JjJ^ilt iHolographe j<uj/Li iajjjdl 

j n j *s II t_!j_>JI J_j|_<_uj 4_jjCj_IIj 3JljJ_>JI '"'Ijj ]a~t II jj-^ 
^aLiJI J . ^. A tl i>Ljj^j La (_fj-<-u ('Li^.jJ^uJI i_!j^>JI) £Lj>.^Jjj_pS_tJlj 



177 



<U-SlL j-stil! VI jjfc jj <U}L>. tfljj^i La J^j lt _jbSLI! I ^ dilju 
Ji>b SLl^J! dj|jLa.? jjU"t 3 ,,„;ILi JUJ! dl!j£j .^Li]! ^ j^J! 

4_j_u2jJ1 d j a Utl CjIj^ooII jj_a {jtj^LCj 4_o^oJo_i-l11 Sj^iiJI CjljL>.t p la * rt ^jl 

V 5_ul ( j-L^aJ (j-^II J-f^ (jlr 5iJL\)l 5j>.jJ,I) 3^,LiLLaJI Jjlj La jjLual 

4i-uilm Ljjl^J >3c flJJ l_3^j_o ( 4_o^oJa-L±I1 fiLt_uJ_L$J1 ) 4_u_o J_LAa_L±I1j cl_L>.^J^_LiI1 
£_aIL>JJ 3^ ^ c ' (jr^i ^-' J ' ' *£tJ 4j3 _uam ^ JLt«-S I ^ a "*■**< ( " ifiLuLc ^_t-£3 jj-* 

^_Lc j <LS ■ nj (jl 4J ^Lb (jJ 1 jjjl>J! jjijjJ,! I jut ( _ ;r i>.j . jjjijJ! 

t4jLaj ( _^a_L»_l ^jt J-Jj-l t^^-II -^J-^ ^ 1 1 11 ft Li J 4_ajL*J1 j-ujuJI i^ais jj-* L^L)-^' 

V Revolution biologique a-L^^taaaJI Sjjltlj .«^;.^*tl Jj^s La (jl 

^L^jJtj 4_o.^J^_l ; J1 4_i_oJ_t^J1 £^a-uao_a ^3 CjJj-j < n La-a ^J-ijcILi {j\ w ^ « 
j mi 1 11 (2>-t_i LuLo* ^3 j-uJuJI «U_a_Al J-t^>JI J ' ' tx^al I 

( j_a j -> A*. 1 1 1 J_^j £_aIL>J,1 ^ j i n it J_l1jHllj ^ a**i i ntl jj-^^-tl 1 JLA L t-uuiJ 

( _ ;r 3 SjjLi CjMjJ-«J Lais. i"j 1 ■■ Lajs iCjIjoctll ( _ ;r 3 3 J_>Jlj 1cj_<jJI 

i_3aJLa jjt La jj-u £_ai>JU ' L^al 1 u-3 I IsLCj 'LLlJI Jajj-jll (jjl jjjl 

4 I n^'n 1 11 Jj JL>. tilt j ( _ ;r 3 j i^j>.Liilj £J3jj1I n_3oJLa j-i^. jjk Laj 

jji^l SJ_ljJI jj j" 1 ,1 (^JLlILlj .4jLSL!I j c^tj L*aJI j Stress ^L-AjVI (j-a Jj-rDI 
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^j_jJ1 Jl-iLulJI jJ j-lSLTlJI ^ C 1 *' ' ga 1 1 ^_<C*L7e-<i-U 

i^jL-uJ^M CjLlCjJ Lcl_J_tfol (JjU_i_uJ i^^jfu^ 

Lu-uj (JjuiILi 0-iL£^ i3_la_L?e_o CjLl^SLi 3 _}jj>- i 5 ^1 t-.lt 
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. jj^jLkI! w ^ I * i all £-aIL>J,l dll j (j-a i4-i£jl i ullj i4_lS^L>.^/Ij i4_ui-l2JI 4jI n i n 

I 4 a .l. l U <j-a 4lu ^ (j^ 1>°J 

^Ji^ (j_a ^J) SKJt » 

i4_l3L2jJI ja-iillj i4_X.L*i>.VI JaLx-i^/l (_,!£• CjljJa (__All Cj!jj-»HJI I gg£ OjJLs. 
Jj-iJ j I j * {* I (_gjjj_UaJI (j-a (jl£ (jl j*s riU I jut i-Sj-kj JL>JI aJJt 
J^Li. (j_a i SJ LiaJI I J_& (__,_3 4_LaX. ^ i j m I jLa <_Sjjlj JlSj . 4-sjlj jl \j Laa. 

i3_jj_<iu-jJ! 3L__>JI ( _ ;r i S_lj>.^J jjSi! I 3_nUll 2_<- 1 . ^.tl SjjiUI jjjLj 

I JJt JjJL^C) ifiLilLit-jj (Jj t4ju-JaJi i^j-jJu 4**(l ioj i4jjjj>.j (jl uuVI d LaJ i 

.(^Lkjj 4jLa- 1 1 ii 4JLJI) 4Haj_] (jaSLJI 

(jla 1 4_X. \'llr~i fljl I fl> (jl L^L3-! (^ U^ 1.5 IJ-1^>L\1I (jLvU-lVlj 

Lo^aJa-cSOjl j i (j £ I * i all ^<i~~r oil JjLvoJI dljjjVLa LieJjLj jj JL>JI (_L%aLLa 
j-cLita (j£. j jjt'itl (jl I jj>. I ^Jb tjJjJu-uiXI 4j (jyjL-i La-a jj-ojv J^JIj i4_J^1jJ1 
SjaJ->J! ^ ■ flJell (jl (jr^ '^J * ' "*~^ ^i>^ J^-lj OtSj CjLjSu (_3J.II 
(_$ jjlj . J_j_jm ji L^lS I j's'C i"ij (jl (jjj 1 1 (j if (jjilnj (j-UjJILa I 1 taj I 0 

(jL_aJ^/! 4j>.I^oj (jy-^l J^ri-^' CjVL^t-a (_y-^ (S^JjJLS i^a-Aj-al (j_a L u J u lJ 

^ c ^ Lt^a-ll JLjlj La (jl in 1*^1 (jl t4— Lil i*ia c_^lJL_oL) (jjjl^jj ^_uj->JI 

Jl>.|j . Jl2^ (j-ClJ! LljjJIj 4_uLvaj'^l (_;rl^. I J-«^>-J^U 4_1 I ^L>.J^ CjT 

^ '1* a t Jj^jLa 4_»_aL>. (^y^ w ii uiaj jqJIx. m's i n) 4 0 < 11I (j-i ^ j u 1 1 (j_a 
^l^_i^/ (_^>.^J^_tSJlJI jjt^"tl ^JjjJa ( j_c. ^_a2L>JL1 (jj^, *j Iqj 1 II Cj L_L>.^J^_tSoj 
Lo li! i(jVI (j^L«-LI (j^s 4jI ^oJLjlII IjLA jSjj ■"«! < alJI (j-a 4_Ll«ji 

jj U" II I «j Uj , .. II i(jj_aj^UI (__HaLa_<I/Vlj i4_aj^l_II JljIjJll Cjj_3^j 
C^jJI (jL>- J-2J ".(JjJLjj i4_2j^ila 4ijjJaj (^ycLjU^VI jjU'tlj ij^jLvujVI 
i_i_«_UaJlj (_J_^_>JI J-«-J joJj 1 1 j « * a ji 5j Laj i "II <>J^J ^1 n i nil (jlj jLpi.^LI 
. 4_j_C,La_IL>.VI Lj^>.^J^_iSjlJI (JjjJa (j^, (^Lu *j Laj i (j-a Llj-^-a LJ (jL»_uj 

I I J_it iljLjtJ V jj3j i LjJI a »" i nl *LvoJ ji J a »*i i iU J^j iSjlajvj^s i^aLLaJLa 
ijOjtLjtJlj (3^' 1 "~l O^ 1 -^' cyt'j nil (j-a 45^ dJJLutj 3jaj>-j^ 4^LLaJI (jSLIj 
(^j-lJI j^a_a^/l (j_a Lc j_i Lo* ^aJa-tSJiJI l^j-all^l »1 aUTI (j_a (jj jJL I j 2 1 
4_aJa-Cj (ja^LII 5—a-ta-C (j-C I a ulSo (_5-!L»j 4i!Li (jl i ujVI 3 I ir^i jJajj 
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a, i Sill ^Jt, ij[ i nil JSL! Lajut j"-*-" J f ^ ^"~_3 jj iNoosphere iLcjUy: 3j^ 

o*-. (jl SjLc. (jjj-II 

Li^ (jL-uJ^/ljS 4 J_lJL>. j Lac (Ji* Jua (jj^ ' kSj m*"^ ill n i-»J1 (j I Lx>. 
^ i ■■ a ' w Lc LjJ j Laj i 3 U 1 Sj^ aI "j J i ' ^ ■ ■■ 1 ' (ji • ! \ uijJ ji i <1 . ■■ -p . Ijtla 

t_gj mi j tl (jLlS-I! (J^>o (jl cm I" (jJ (jyjJI SjiUI llIJj i4_u-u (^ylcj 

. L&Lj JL#£. Ljli 5j1 .'----tl Jljjjj J)Jl$j CjIj-lulJ J Q mm jja ^vLaLi ^vIjjjo 4jjIjl/3j 
. aj_j_J1 ^jl i n \\ *j ta * La ^ J fljt 4_Lt^J1 jj_«Vl J I t^j i njtl (J- 11 ^ 

(JL>.j <_)Ltj) jl 4jjjJI dJuJLal I ■ i4 j iii"tlj 4 J n Ull Cj!j\j*_LU (jjs j-uSLILa 

iSJjjtla j^. jJ-jj ^1 3j)^jiJ!j ijcjj_U ^\ , r I . a a 1 1 

V 4_ul jjl 4jjjj^sj i4 t lC.Ls_l>.V! (jLvuj^M SLo. ( _ ;r 3 Cjlj^jtit! oJUfc j_u G (jSLI 
. ^ 5 1 1 JLA jj_o tl)^ ^ ^^- a $ir>\ d ^ ^ c i tJjl> J 1 ' ^ k « ^ a . ^LvLc ' *-«"" 

t_gj mm 11 i_A3Jl £jj ^ ^LaJjl JfLa (jjs 3_aLjJI mJ>»-^I <Ll«1«JI CjIjI i aluVlj 
^jLj-oj^/ J-"*-a t— JLs (jL£Lo <J^t_jJ 1 JJ ijr 5 jlLo ^jl i ii \\ ^-tJt_t-£5 t. A°\ 

^Jl . ' (-uuc9 I JLA (_j-xtaJ I a J-SILl I ^Jjj-Ls ^5 m£j^>* 1 3 jl^^ i^_LsL^ 

J mm 2»j ; 1^tl ^Ic- (jLjijVI SjJajjj/ (^Jl mJ>s-I oLaLbl dilLla idilj) (_>jLv 

I 'jj . ^ *^ a i (J _L*_tl 4xjJlC Ljj_u?^/ (_£«1j-ij SjLflJtx djolr Cj^I *s mi a ijr^- 
A j -«-j t LLLijl^j ^Jl^.j . Lgj LlaLalutl Lj JlS flj 4_lI»J,I d j n Ull bl l^lSJI j flj 
. Litj-a! I m mi m CjLcIj-l>.VI oJJt i^ylt-a Uj-La Jui-LuuJ ^ j o Ir j! i .■ La j-!^-i 

S_JLi 5_ljj_UI jjjl^" iSjLsjJI ^1 i«LLt>-jlIl (^Jl 4j>-L>J1 qj&Z q±\ Ll* 

4-Lul i n'tV (j-^J (l^ J^*-^ ^Lr" ' "^1 (jlr jJ)L3JI (Jj-><J1 SSj j~ ^Ir JjulII 
.41i_uL_ujI J_al£Li LjLj_uj1 i axi ■■ 1 1 ijr 5 L_i^%_i ^jt ^1^**. . .. \ ^^l>- 4<Li_ljJj 



w I c J tj'i mi" SjLjJLa. cULqila ( _ ;r lc 'Lj-tJ-a d-HJ-i (JjtilLi i_J LajJ (jjl j-a^1 
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4_j_cl_a_IL>>VI 3j-^>.V! (j»a ' ' I 1 (jM >^2f li)l>2JI !}LisjV 3j_lJL>. (j_u_uLa_a 
4 ijr j1 jJI cL^lj^l jj la j (ji L^jJa-j ul j-i-aL*JJ Lo* ^J^_i£[jJI (jLi_ujl ^ilaj i ■■ * 

cjL^/I j i .I tl £j-> Ls-j-Usj (_La^l oi-^ nil-Jj .cOLLaLj/ (jjjjLx-ij 

^d-t^I^SO]! iLujijtJ! SjjiJ! (j^JI S-ajVl 4jJUI 2-a*}La >£"^l SLLjJtil 

J j S"i i ii 11 (j! LtUa '(jj^? (j^ <-r tJ ?^ ^° . ! ir-itl £-«IL>J,l Sjjj 

. LjLuiil .jl i m iVI ^IjLa I i a a ^ c (j S jj i ■■ 
, - 1 1 ,1 laj 1 1 a i Lij^j Lt 4j*_u-£ L^-maj ^1 j j i""t CjL-uI j i nil ^j^*; (j! j-^. 
j jj taj II ijjjjiaj Jj isLcjj JjJLs. jjLso Lblj ( _ ;r 3 i njt i(jLcoJ^>L! ^j-jSLJI 

(j n i ->JI 3jJj3 p I < i V l_LiV il_Ll L&LjjIi! LoLLa-l (jjSLj (jl juj_i-^LiII 

(_^j^M oj^laj (j£. ( _ ;r l«-a 4J La^L£ p K" I (jl g-J^aj i •■ ' LuSLIj i2_aL<JI (_gj uioJI 
(_3^_>Jlj £^_>JI (j_a jjL^ILa t4_u_uL_u^l i 1^ flj3> I (jl < >.aVI ^e_l 

«Lj_)jJjj ,4_loL>. 4_j_)j-j LatX I (jL-uj^M ^LujJj ' 1 1 1^**' * Lblj (^y^ j-aVI 
>L«X. 2al< jl UaSH Ltj-Qjuj t ilJ>K uA\ L-u-i^a! (j-a 2 K ui a j-ua L»l I (jL^j^l 
<tJ -(j 1 " J \) ^J-^aj-a £jjs->JI j-taj <Lu_pJI (jV i«LuutVl 4jLc. 
4fiL^j>. (j_a 3j-ual_>JI 3l_j_>JI i_Sj^)Ja ^ ' uscjl (J-aJU (j-a l)^ f-fr* ^jLjH£,1_] 4<LiXLc 
(jl S_jj_a .(Jj^s-I 4^a- (j-a Jj?" i ntl (^ SLpJI i_3j|jJa jljLcVj 
(j_a (Jl 2j )VI (JjL^t-l LaJU£, o itvj Cj^I^ i"ia (j_a (jr i\ »j t u ^qJLjlII ^_alljt_a 
j jj taj ,jjs j-a^l 4_iiLaIj U . 2 I U 1 1 djbjijJI 5jJ>lII 2jJjU"i|| 2_upJ| 
CjVL*-a (^yS (^jjJI (jjLujJI (j^s jLIal i_ijJLj/^/Ij ^Ij-laJlj CjI i n i uj-a-LI 

.2_^sJiII j 2_aL2i!t j jL^SVI 

4jjJ^jj i— IjilaX I (jL^uVI JLC I (^yi «LujIli! (JjJlJ (j-a (j-"jJ ^jl Lb Ij 
,3^L>.^/I Jijjjij jUal (_ ;r 3 j_^Ltll ^«i><J,l (_ ;r 3 4_Lualj 4 Mijr (j"n»j (j^J 

Sj <i" i .I U j-mJIj p j S II j (jjSLj (jl (jSL«j p-ILc • alal j-«JIj j^^^'j 

i(^_L*_a (j_a fiLaJSLII fili_a_r»o La (JSL) JUJL>. (jl i n ij jljl£.l (j^a JU .^tJjLlJI (j_a 

. jjjl>JI pJL«JI ^ (jitjjtj (jl ^^i^. l_)^La (jjSLj t;T SLI 

ctlaJLi-a (j_a ^iitj V CjIjI_l»JI i>JLA (jl '.(J^JLl (jl ^j^* il! (j5La-l LlAj 
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i_aj_<j/ «L'homme de l'Avenir J • *~ ■■■II (jL^jl » (jlj njLajVlj jj . ^.tl j_a 
(jl i .I il L^J i a. j_aljjJ!j j_jljJ>J! (jjiiil 4^1<j/ I » i>iLa- (jjSLj 

i4jjJ,Ij <lt"mH 4i>.L>.j iSLl>J! oJJb 4_uj^uj i4jj/Ljj 4-Sla (jlj lyjilll 
(J^ w 2 i » i_£5^_*_u t (jl i ,i fiCLjjtx^j i agje rt SjLljljj i(J_aL£LjJl 4_l*_*_uJ 

g i ii j 1juJl>- LiLuijl dJLla jjLi c.Lc>VI t tajJI (j^a Ij^Jj .<j^ L*£ dili 

l2j ■ tJi I ^jL-ujI ^_*_oV! Ijl^-i 
cQjLj_ojj fiLajl_»_a Ci + i ii^-j (jl i ii t] i^_»J! ( _^a_L»_) ^jJ! ^jL-uj^/l (ji 

«LjsLoI " fl " J (Jlj-J ^ diLj-iLSLa^l JLjc-o (jl_i *. (_J^_2J I , ,, i jjj ijj^jtll 

jl i4_ij(_LiIaJI joSLajj JLs-l (jLjU^I (jl CjjL\)I (j-aj . jlj o~ i "Li 

^Jt^l <l j »j .Utl (j-ul j ^IT cQaj-»_aj d <i \c ■ ea a 1 4 L$_aL?o 43Ll!j)J null ga j * * 
id^Jj-uSLA (jLjJ^jj-u_u>> (J3-2J . Ltia_>J 1 ^ljjLjJI ■ 1 '"' ' ga a 3jHa ^1 jj-* 

, , JjjjJsxll 4_i j j 1 ntlj 1 JJt ^jLiLd ^-£>* ji^ (jj-^ 1 j rt J cLa J_2j 4_lLiX. 

1 niH^ «QajJt_a (J a ill" L<u! 43l_ul£LaL] (jL_u_)^1 <13j-*_a (jl 4jT b I,* I mi (j_a (j-^j 
1 1 JLj_«_i ljl_Ju 4_lL>.I jJI ^Lp- jlj-<-ui p J aJ <GVjLx_o jJj JL2a ittxuiAl!! 
«G_LlS_a i4jjjj>jI/^UI jl ' ^jJJ «-uJ I J^ljjJLlJ ^LojJI CjLl)Li cQajj-a (jl LeK 

.(jjjj>.VI i-LIjj 1 . .1 iiilj£j lAnormal ^gj 1 ..II j_lc. 4£jl . .1 (Jj1>«j (j-o 

(jl tall ■ ■■ * V ii>j-j?E_C ji d I p£L^_l (jL-uJ^I (jK ii— oj-2J1 (j-u^aVL) 
(j^. !jjl-i^5 (jK jj-u iSjjLlU i_3jjJaJI (_f jLajJ «L«j^ii! 4jL*ILj/VI i- 'J7 - " i hj 

Lo jl^. (^Jl sLSjjljj i^JUJI tiJjaj 4jla ij-^UI! (jl . m'iVI ij»jjJI (jl > n'il Lol 

Jj^j . (3-Q-C Ij (j 1 . 1 -> .l J 'n i"m 4 n (j n J j Jj i(Jj^ (_g j ,jjs jii^l (_,i£. 
(ji Jjt 1 Ljj JlJ 1 tfJLA j_ol ,j^ ill c_iJe-tjl (_g jJI c. (jr JoJI (jl :«,jjLL<iiij| CjjjJl)) 

.j&^ij (jl (j^-4J L^a La 
w I c j— 13 I'll S_jj^j_UaJI ■"'! j'^'H (jLcujVI jJ Cjj^jj jL2a (JjtAJLij 
I J-A (^Jl ' 2-i-Lgaj (jt ^1 1^**' 1 ■■! 4j1 LK ^2-Itl 1 d jlr Ji^ju 4_aJ^I-o 4_lcuSLj cLLj_JI 
CjI mi i a (j^o 4 in ( ill Laj 4_)jLa ^ I t n (j_a fiL^JLlI 3j_]JL>. Ij^-i^ ^JLtJI 



185 



t^-j-ual (JjloJLj (jL_u_iVl j I '.y-ULJ (J_o1 £ JLA ^j_<jj>. t «L>. JlJ Vj . 4_o«. jJ j_(£[j 
J) 5 scj j V 1 JLA « LjjJia_i)) (Jj-^J (j^-*- 3 ^ a^JlC ^JLu4J g^J-Leaua JLli-u i LjjJia_] 



j3jIlU 4J_<j_>»j ^ JlCj i^L^cjj-u^JI Cil nil ,jL_u_]^M (_>^>-Sj '(jj-A ^j^^l Lea >JI 
^j-C 4lLrs_)j i3j_)JL>. ^SLflol I 5 a! ^**. , t cLcjj-ij < J_i J-tloJl 

ij? _tju (Jj i4a_u jJI 43 1 j ^ LlA 5 Ji Lt-t-oJ Li ^LtSLoX 1 (j-u_jJj . Cj J_>.j Lj_u t 

^jj ' ^-tlj '_^4S-^J mm It <j^>- J^j^^ (_p3jj>ji jjL^u^La i5!ljJl>J! cjLkjijjJ,! 
systemes 3_i£.Lii>.Vt pt^;tl j_ul3 ,j-a p 1 . .n j«J 4jLa iJjL>. I -i j aj w • aAIll 
p -^"*"" cr^- J-*-^ ^ ' ^-j"-.' .aIjjJIj Jj-ti! LjLp-l 4_l31_LLI socisux 

^1 £-«IL>J,! i 2 ■! .J-ol^jtJ! dJJj 4laj>. (j-oj itLij^aie-uJI CjLajJLUj till jJI 

( _^3jl_»_lJ1 a at ***' !l jj-a ^i- 1 -^l- 56 - 1 !^ ij-t-^t^-ll ^J-cjlJL] (jl uijVI 

i3_oj^/ ^ j j-SLit! ,_psjjijj n_gj£Litl JjulIIj ^jJjJI J-aj>JI (jlj J<"iiU 

ij^Ul! p-J-2Jt U^3 '^_lplj J 1 n->JI (>u J^aiJIj itLixi^jll ol 'I Sic VI J^Lajlj 

(2rCo-Lit! qjz j_uSLt! ^^sjjlH (jjl 3j_i^>ljiil sLuL^u'^! ^ j ■ aae uJI '*» 

p 3e **( ^ ^jl ^jl 1 11 )VI Laj 1 I V «L»_uj 

jGJIj uuJ (_£ jJI jajitjJIj i L^-j-Lc I mim (_ 3 jJI =LujjJI ^jj . JlLa Lgj^ 
j uajJI I juii silli! Jo-I ^jtv, , „j V (_J jJI (j-jj Mitl ^^Lc^l j iA (_g jJ! 

JlI (^i^-LJ! (j^i « j ol-^ I j-J .' I Mitl jt (^jbcj^l 

^J-^aJI ( uL>J1 J-Aj i4_uL_oJ^1 ^^^^ uJI t jjk jj-* < i_iL>. J[j-C \^ Jl»c 

1j j| , „1 J_j iL ^jj>.^1 1j_i_ul_tJ rft^-i^J i3_jLc.jJLi ^jJl^jlI^ ijT £jlj^l 
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pj-HJIg Jjii'i in nil qLujuI 



LjLj_ujI (jl c_i^e_i ^J-lSxuiXI ^jL-ujL^ j-t-aLatX! ^jLj-oj'^l (jl !jj_uIJj jJLJ 
ljLjSI (jl 'er^y ^ I j-* O^J i5j^jL>. jUj! <l! J^LSill (jLoj^l j . }LaL£la 

^ w a j_A L_ Lnj c-Lj^- tT JI I JLAj i(jj£LJI j!j-t-u) (jjs <. <"*-***it1 (jyl^. jj la^g 
dJLiuJI ^ I r 4_L*j i_4jjjGj itfj^c. Jlj^l (jJI i" i nVlj i4jIj j-iajdllj 

(jjSLII jIjjj/I ja^a 3JjL=^ij ">jj-^ J-o-ij V (_g jJI 3«lj_2J! (jj5 jjLajlj t^^^^'tW 

. i ljI 3-j*JI 3 jJuLLa ^ ' aaie ^^""^ jl j-t-oLatlt (jLx^ij'jM ^ i aie "- a 

t;r -Lij 5 j , ^ ^- ,^,11 ( ^ (jjljil! I jut (jl dlu Equilibree 4_jjlj_La LgJSL! 
i4_o~jjj i4_uJljj 4j-l3j i4jj£L3 (j_o L$jLo jJLo 4alii oAj ' L*- 5 ^ ' (j^ Dj' J-^' 
^j| , im^I (JlLa 4_l$_(J (ji Ltiajl i *1 mi (j«a jj-ojJj . Ltiajl 4j_3jj>J!j (Jj 

^jfc uJl 4^-jJI 

(j^s jlial (jr^ t3^ J *' * Lj '— j*C Atlj (jJlxI! <^JJ>- (j-o iJ^slitjJi! (jLtuj'^M 
(jj-2-!1 I jtj i ii (_gjJ! uuX\ (jLvuj'^M (j! Jj . Lg-Lu ^sr- i ii iU ja£.l_uJI 

.4jI^IIj i4;L3L2iIlj 4j.il lr-|"l^Vl j 

<L"LS-jJL> w I c (jl i ii tVI (<i^3 3^ aJ (jr^ 4j*_uj Sj^aLiil ^jij>JI 

(J _Ua_2J_i I 4jLo- (jV iljijl JjfujJI ^1 m V (jl i iuVI (jLi lJ ^>. L^jtiT 

^ 1 1 H ill (JLiSLI! jl>. (j^, (_^i2_lJ1 Ijla (JiLa ,(J^I£LjJ1 (J^>»l (j^3 ^ t)"i i n tl (J^ulII 

Lii2.j_a tflj-J^ '^rh 1 Cr^ l£>**^' ^ ^!- :>, ^' CjLuLSjM (j£. i^j-II ' JJ mi iU 

OJUkj . 4_lj3 LjJ*J e£'- ;L " . U j 1 I ( j_o 4_aj^LII Cj Lp. ^JjjSLlI I <— -1 1 i n'^l lJ \c 
ij ta^JI (<iJ>J*J I-&J1 lS-^-M^ i4jLulaJI ( _ ;r 3 3j_&L>- JLaj V Cjl_jj>-jJjjSilII 
(j o ' ea i dJJjUj 4 (Jj-£5jHj (jy^* jl^ o**i i "Li p W**n (jl (j^s JLi V (Jj i3jjjJ»Jlj 

J , '^.'aVI j -» i jj Lali I Ij «LojJI 4jjiA1I 



187 



4-t-LjiaJ I CilxLaliLa (jj^J i<— <u£ill (jyl^. ijj-«jJI (ji^ j-ll-2-!l (jL^uVI 

I'm ui Jj-ill I jj' a jJjjj 4_JLi£. V! (jjt jj! iL^i^ (jL^ij^M 3l_o.» (Jj-2j 

J j~ ui a (J_aLlJI LaJ_t£. LuL#j (<UJ Lu.jVj (jl 4JLl2j>JIj i LLlJu^ 

4 j n Ull Sj I i^aaJ I j-^c • • tQjj^Ls (j-a (jL-oj^M C.J.gj>. ( _ ;r iJI 4L^LiJI 4L>.jJ! 

LaLxj Jjj 'O- 3 ! ojsjJI ^1 cLlcLl^JI SjLii>J! j-^. i4-jj>-^JjjSJ<Jlj 

(jLSLa I JLli dJLufc jj^J (<sJj ii— kSjj (jl£Lo SLpJI aJJt ^jjs (J-ujJ : <Li I 
.JjLul! '^-^ 't3i>^' *4 "-^^l 3 * i J " (jL-ojl 

Cj^soj iCjLjaj^l £-j-«j>. I Jul} i m Jij-aJ! lSJXJ - ^" dh*^ 

■ %.':.< <j_o 4_lSL<u mJJlII i<LLa JLjJljJI ^ 2 lllj i4i!l - I lac w flllJ i_3j|_)_taJI 

^jL-ujV! (jl ^j"* - , ^_i_oLfuJ1 (j^£LJ1 1 j_a (j_« i £ L^>. (jL-ojl^ j>j!j-*_ol 

(jl VI tj-j- <j-a 4-ila jJs i^jJI J^UJI (^3 J 1 1170 Lo lj_u£ j_»^>L«ll 

t 4-ul 1 gjVI JjLUaiJI JljJijJ! (jl 1 iuVI I j-A i. 1 1 hTCj jL jjJ .^tl jJUej J-oVl 
'.(^Vl (Jlj 1 11 II Ui-m-aJ? (JLjju dJJj i4jJ_lL2jJI 4-l2L>JI (juljJjJI J-JJJJ 

2 j 'i\l ^ ^ M tl ^ £-<ijJI (^1 JljJl^JI (jL-ujVI jLjJjJI J^-jJI >I liLo 

p I » II (J^>-j j_i^L«_tl (_)^>.j-II cLljLjIj ^^1 JLjJI (jl 1 11 iVI L^_i ' a 1 a3l (jyjJI 
Pouvoir 2 taj 1 -tl (^1 sUilajj 2 c I ' 1 all Jjlj Laj 2 c I i 1 all (J^-J 1 L^>.^JjjSLlI I J 

SiLlLi Lla S3j_i^jL«II l_L»-jJjjSLlII L^j sQp- (^lll 4^jL>JI (jj?!! 4SLL»j (jW 
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,j_o Jij^c_La J 'C ui j Jj-«J I <alr ■> l Sj la Biologie 
L_lj^_o_j La IjjjLj ^jL"u t4j^ ui ttl 4-»-i-JaU I '"\$« 
jl_«_i^M jjl p J all \~JJt £-fu pjiill I j".t;^\l 

^ j ir-il ^1 Jl-k-j 4_i^jL>. '(Jjl ' II SjJj-UaJLi 
(J^tHlLi I jj Ltaj&ja jj-^J-^ O^Jt ijr 5 p Ltil <JLi_*iuj1 

(^UJI a j j a 1 1 J^s- j-A La Biologie moderne 
4jL^^jjJlj!j i^ r «l>J.! 4^L2j JLCil jJsl^J! ^ 
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^ j-LtJI ^jLSLo 4-j-i L 2 1 r<-J-SJJ (j_ujJ «ULi» : jj^aj «L^j>.j Ji^-i-uJ Lo 

(jSLa-l (_^3JI_J i * 3 ' J ' '-"' a> ^t (j-o (j-*JIj ' I j'^^N " <j^-«-U f Lljjiil £-a 

3j»j ,M1 fJ JuJI a_La- 

(jl (j_a (S-^J-JI C"^" 'p»^ I jcjIjJI f>\ <i" frVI 4_La_ufc dtJ>o 3_}Lc ^JLi 
(ji i_dJj .Adaptations CjLLlSLj ji Fonctions i a SI Iaj *i . »l c -»u a -» 13 



lo 4_jL3 ii_i_iS^JI Lai . sj^^jj 3 Jj Lai! J S-GLs J n ^Jl*_) La^ _jjl 

jjutlLs . Environnements CjLLljJI (j-a Lljjla Lc^j i- . . ..Lij 3 rijUj -l^j (^Jl 
CjLil _jj-><J 4 j i n ilL jjjjLSj V 4j^_jJI <La-i«j i4jcijJ! I j" i j a ^LLo CjLjjLoAJ! ( _ ;r 3 
3_^j_UaJI ^Ij-aVl 4-JLc i jrytll (j? tiilj t 3 alMI 31iJ! 

•0-»*Vl) (j^SL-LaJj-a 800 

uAIll si <ilr j 3l_pJI »l air ^1 cJi-jl L^JSLI i4-iL<£it.l 1 ajUajJI ,jjjLj/I 
-L^Jt_ujj>. J^Li (jl-A-uLi-uj^l jcj-oII fcJajt^g (ji jl ,^_ljJI d K j^>-I lj uaJLc 
3 AjUj j'.CVI 4-o.^l 1^1 jjlj 3jLi!l JJlxj (_gjJI w ^Lilaj^sVI I uuJ 

j^j Jj^^/lj (J .•VaSH) , 1 „\^\ dJjl 1 „tl JISLil i^Liilij J^^l 3^LJj 

U.^U iLlj^ 4_ujj (^jJI La (jl ^LiiaVI Jj>.l (j^s LJ Jj V 

<_<jLLaJI S I .}jL*-a L^sL>. ( _ ;r utA I a J LLlc j (jSLx-i (_L*j S«4_uLcoj^I (<ij-2JI » 

(j-a j_iJ_j I j 1 tj » " 4_uLjjjVI i_sl JUtVL9 1 La I a\l c J_vC I J 1 1 aa^ 

JlLtcj jjlj iSLpJI Jul£ (j Sj ' (jl ( _ ;r 3 SjuiJI 4JLILJI 4_j^.^I^ t l ; JI CjLi£.jJI 

.jjLClILi bua *<* j LLmajl 
(j;^ i^i 1 1 1 jj t^". 1 1 ^jL-ujVI ^cSl^tjJI (jLjfuJ «jJJ^_a (jLaj-j_A)) (J-a^. JL^J 
4_j_a_Lj (j_a I a-g-U-C Ij-^ La (j-*JJ^J t4_ujL*3j1j ^L^jJI : La_A ^"'^ t es Li 5j * rt 

ji^Jjj . LjJL^. Lj-& La (^Jl LlLoj ^^o. (jJLsJI -UU,^.VI S_LLtc. J>Li. 
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6,iJl,uiJUI p-iiLllg 6 j it) Inn J I &_LpgJg_uJI Sjgill 



4_lo.^J^_j_lJ 1 Sj^jJI LoJ_t£. (jlj^-A J,Ti ( u (j-***' a LtaJI (^ul_A (jt pJLuJI 1 JLA 

* a « (J *C mi *m sLjjL-oj^M 'l;^^ uJI (jl till]} t^^yA-uiaJI ^Lalaj 

(jl (j^jj pic 5_JL>J! cjLqjUU (jlj iiLLillj 3jIj^JI I n i» jjJ-oLc. 

J I (j^-J 4-lUsLU (jj^ uiaJI Cilj i i nil OJjo-i (_yJ-II ' " » I "' J I S i LI 4j*_ujj 

S-sLuaVLi i i b st a (j^sUejIul JLs-lj cj-^' «CjI_Ll>J!» DNA 

(_aVT Sj Ckc ^IjjJ Acides amines 2_<_L<_a^M (j^ajjioJ! SjjLiLa ^1 

4_j_jL_j_*3_lSLI! «L>.jt (j| (^-jj < d u >i U CjLj_Luj)j»aJ1 (j_« 

.j_uSLi cjLa^to-VI j-^JI u*-} 'genotypes «cjI_Ll>J!» cjLuljIJ 2_uj/Lij/VI 

4j*jli CjJlxj JlS 4jLs i jlj^^/l <j-u CjLa^Lo-l , U^ Mj La ,_ ,\(~ \ La I 
jj-a Cj Lxx ^£ 4_!L>. LdJ. ! Cj 1 j-jJljJ ! (j_« d d 1 **' 3c rt d) Lc j-qj?e-a J 

ijrS p *C se " U 3-jj-LtaX I «cil n-r lt» ^Luj.V! jjljlI! (jl <j^>- (jj-^ '«^jLl^><-!I» 

iCjI J_t3jji£jiJI CjJLr>o JL3 Cj!j_Ju (jl V! iSjjJLkJ! i_sWLi jJ-2j 

dJJj (jL^ LjI ^ij-2JI j-jJl2j lxIg. I * i j~ V LgJSLl iCjLUjjjjJ! ^LlILij 
3Ll>J1 ^1 olr (j^*- 1 ^'U t * i^jLu: ^-^J ^J^)- 4 ^ 3 tlh 0 tj^ pj^^ 
I r c^_i-S llj JLA^U w fllaJI LiJLjJLsoj ((jjj^Lc. j«JL«JI j^jjlJ Jo. (jlr) 

^LSL>.V1 J ' eaj (jy^* t (Jl^ UU 1 1 (j n f-»J1 4^L^ (J 0 uU id ll 4_u1jj (j n < ill 

l_Lcj_i d < j j U JJLr>o V 4^j" uill « Cj Luj>J La » .(jLjU^lJ n i"ill) 5jsL«J! 

,j_o (JLlo-I J!Mo. j»La ( _ 3 Jt T iaiaJI - 1 ala i o^fl (ji jl_il£.Li n_ 1 1 n^a (_gj uijJI 

pj ((CjLu_>J! » £yz CjLc j_<jj?E_a «CjLLo* » »i L^aj * i J_>JL! jj^JaqJI 

2 » j .Utl t l_LJ 3 j i iiL^/^I jjL^jJI ji Les critersj_uL«Ji.l (jLa A'jJt j 

: i " . t lC iLj^jiiill 
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(jl j^jJLi jjJL>.j .j-iiil 4jl3|_LII CjIjLlo~VIj ii—iLso'iMj cr^J-' 
«Lt£,LaIo*V1 4_uj_aV1 CjIj JL&Vlj p jua II (ji ^ ^jJI OSP* O ^* 1 
d ,^tl j i4_o_u_u_>JI 4_lLojlIIj <Lul o i n-»J1 » 1 5^- JL ^ (J"° ^L>JI '. (J tj uiJ cL^jLill 

^■jijJIj l( J_aLSLli! j-LiJIj k ^j^"' 1 (ji^. Sjj-SJIj olja^JI *l£jdlj .aiaLCJI 
4 ijr j1j^J1 p^j^ T lU *^>>>-»- i cjLaj-aJI # jla jj-* Li o' 1 c - " 1-1 o^i^J * 1 

(jl (^yi i^j^l Cj^iiUI CiLa^aJI JUJLao ( _ ;r 3 SjJLi (Ji.jGj « Cj I_Ll>J I » *Lj£. 
Lai .(J^^ mi ill 4_u_u_ujJI (_^-ajLi-aj>JI (j_« tuSgJI SjJuLJI 

. «L^jJI .s^j-j oj- 5 ^ LiL^ L«j J- <J -'- : ? , -'' '~"!^ £ L[jL»J! j^iaj 4jljL<JI 

daJLua OcJ>o mi ill jjt^"tl 4_lL^c ^3 < " . ^" ■ J jL9 4_j_o_jJl1I *"»l A , ^tl (jl 
4j j i ii I jjU'll cLlLjx. p j S 1 I (jl . (jjIo-LJ! J^JJJ • (j sLalaj *-VI 

L^>. jjj Sjja w Luj L^jSLI cjIj_JuJI V (jl liili n_a^_)JiJ! <_ . . n -»■ 

.Selection - I ala i aVI <LJUj<J ^ rih^e-a 

cjjjjt i J'm-^ Ij^j^ La^il>.! i-aJijej pJLc (^ j Tmi t j»5jJ! <j^*-i 
4j j i ii i <LuLjij^M pj-2JI (jLi «Lo~^/l pJLc i_gljj (j-aJL>J! *LSj SjjjjJ! 

(ji jj'iT^ jUxgJ.1 ! JJt ^jjs (_L«-«J! (jr^. uU Lxjs <_3jjJiJI 4jL-LjiaJ Lagla 

«L2jjI (jlc (jLcl li^p. (j-^sUI (jLcuj!^J SjjLs ! j (jL^ ^1 jjuJ! oJjl i nil 

lJ £ M^LflJI (J^iAj 4_uljjjti! (jl (jr^j V IjLA (jLa i«Li£.Lii>.VI 43lj_L4-aj 4jL^j 
(J-lssj JLflJ . Ij-usjG (_fj^lj LCj^ J-Jul LtJjLJ Laj SjjjJI (JjLLill iJJJL^j pJLc 
i4_uIjJijlII cLLt-Ljia jl^a. ^1 jjiill Jju (jjs ISj i"i <LitajLi La ^1 4jL^jj (jL^u'^l 
Jj-ill ij^S I J JJ"^J~ SjLclj cLutjJ-nJLl (j-al i n"ll (jSL«Jkl (j-a ^ j l aJ Ca> 
(_j-3 JLc Lx^> J^l Lii>.L>. (j-u^j (_g jJI pijtlLa i^n~-r nil 4jl3Li CjI jjjs 

dJIjjJj p ^ a j (_gjJI Environnement 3 j tl j-jjLj pi^. jjfc t Jj?" . ..U 

Lulls 

2 j i a " 5J| i ii a 4_L£ dilj ^1 i a I i Saj . I j-^N c (jSLxj V S^jjJaj LiJijIjji 
(_gj ui j II jjJajJI £|_lj».jj J_Lc LajI wf I t_4j*J (jLjuVI pJ^J i_aljutV 
jl (jLuijVI 4_l3 • ■ aj iljUJL>. Ij-c-^c (jj-5JI Ij-ik (^ LiL>.J JLai , J . ..1 1 

(jLuJVI ^Lci 
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6,iJl,uiJUI pjiLllg 6 j.iolanJI &_LpgJg-uJI SjgoJI 



i L$l£l-J CjUI^-l>J! iJULa-ua Jj*C mi" i4j!j^J! ^£.jLJ. ^Jt2IlJ! jjj_<jJ! ^ 2 j ■ La5j 
J^'a ^Lia^a dJJj (^Jl Ljj-j/l La^ joJUJI ^ <bj«*itl 0>K Mia £y> 
jL£u! dol JlIs . 4jj mm II jjLCjJI CjLlUjlj a t <- I . ^" 1 1 cQ^jj<_a LaT 

Julian 

« Cj Lu_>J 1 » (J 1 Jllllu 1 ^1 tail - 1 ^ 1 pJjtJ 1 (j I ^yTcv. i 4_u_u l_La 4^_u j^^b ^u-Lt-u 
4<—)^_jjlI1 i j r a Lfcjli- ^aac all C'-u-i CjV^Li_u Cjlj-u_>Jtl 4jj_cIljJ1 

' " ■ ' ca J M^J-il m^-HJI w * .u La II ^LaJaj ^>Vi ^_Lc j Laj 1 * » L^Ia-La i 

S(jL_ujVI 3 JjJL>J! «CjI_Ll>J! b ^Jj-il J "j 1 uj jl £ Lj^- l5^I 
(jjSLj jaj^ 4jI S (jt jLjij'^! jj tali 1 1 jjJI £ L^>- JJ-II JUtl (jj^ (j * .' l- 3 ^ 0 

SfiLjJI d 1 mi itLi 4j^_j_>J1 

^3 y a] ^-ILc ijr 3 ^"m^j t n juJlj>J! jL-uj^/l j^ mi iTI 

(j-C i. 1 t j II S^t j "1 mi a Cjlj(j_> jl i mi j 1 1 g_5_cJLI sLaj^ iLaljut^/ 

l^I JUtVl jLlo-I ^ f\<S< »VI (j-a (oJUJI ^ jLSLa J^^j (jjj Jj >la .0! jJI 
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^.t-L jw (j_« »l o 1 «I1 » ijl-^-J I ^-jLlj ijr 3 (j-<iSLi j LajJI (jLi (jjJuLL*jj 

(j I ^LilS CjJl>. JlSj .(jjjLJI ' " sfcJ 1 A Ij i nj 4J (j-u-J «Lj ^ »j Jail 

O"'! t-f-^'J 'LsLlaj (jy^ (J-«-*J £ ^ J ^ a d>^ *— ■ 1 L> * ° Cr^ lSJ 1 - 1 -?^' <J-"jLhi^ Mj - ^ 

oLV^JIj iLuLtaj^aj Ijl*. U_« 1978 aLc <yj <j-GLaLc 

t_!jL«J! (ji^. (Jj->«J! L#J i-£JjJ (jj L^LS-jolajj 4jj! jJI 4jj/Juj& 3'-^-' Cr^ l ~ J 
U % J i II (jjl^iJI ( _ ;r 3 (Jii- (^1 3jJjL>. Lai i ir-ilj LcIjjI Jj-cJ LaJ-i£- 

(jL£ i_al Mr^iij fj ^ji (jlr SjLjJLsJI i_al m^VIj pi ^j^/l w « laj <i-iit-i i^yoxtaJI 
Lg-g.1 J-ilj ^ ^!- > ^' CjLcjLSLII (j-o j_u£L!l Q La-La j-u.tIL9 ^-Hri^^ Cr^ aLa JJ-J L^J 
(JLljs-VI 3|_l3. w I Ij La 3. JljI/I j«_&jJa-i ( _ ;r 3 4jIj^JI 4-<j/J_L& jUal ( _ ;r 3 

( _ ;r Lc Loir ^jVI Sjji^ C^p- (j-a 'LusLill JjjJI (j^-lj I J 1 33a I J 1 1<* SjsJi2Ilil 
CjLil£Lalj 3jJ^ ^ i^i i II J_Ui3l ^j^^^ij j ui ill jj-* ' dXcta ^LljJ 
L<-i-ajv LijJLaj Lx^J j j Sj V (_g jJI jl in" 1 11VI (JK (j-o I JjJL>- ^1 *C i"i 
SoljijlaaJI ijJLA (JJa ( _ ;r 3 4_uLjij^I SLpJI Q^'s" 1 .1 I tu£ ijjl 1 ."ill 
<_ ujj (jl J^Ljcj (_^i>- (_paj^/l ( _ ;r 3 4ill iLajii. (jjSLj (jl (jL^ij'^l I aSLj j«Jl 
p^j-LlI (jl ^e-j-Se-La SSl_j_>JI (juljJa (jy-Sj cLali. ( _ ;r 3 j_L>.jGjj 4ill jjj LjSjp- 
I rtt , Jjt^tl j \\ , , U \ , 1 jjfe ^g^aj (j* w ' a A^^ll ^ 1 ^Tj ui-JI 

fidlLa j ui ill (j5-i-i (_^Lc ^ d 1 ^j- 1 *LjI Jl 4jIj^Ij d uiAj (jj-^Lc dal-i ■■**' * (jl 

. (JjjUjtA j_lC j_al IjL^a 
(_^jj>.^I ^J-ill (jLs^aj (j\H_u_uL_ul (jO-^J^ (jini JL9 (jL-oj^/l (jl jJljj^ 
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6,iJl,uiJUI poaJIg 6 j.iolanJI &opgJg-uJI SjjjjJI 



'La-lS SijJLAJ tj ui ill (jrtJ CjLa^Lli-V! (J-l2j La -^^-J VJ p J ^ ^ 0JLO> 

<L>.^j mi ill S^LoSLI d g frl nm^ . ">1 A , ^.tl ^c^JlLo (J^jLiI «LajJLi (jl (^^-4-1 La 

1 1 I <i j I tl jo-liil 4-uj/Lj/VI (jlalj^VI (jj£j (jl <_aljLA^/l tfJL^-l VI 
4_4-l La* 4^Loj j-u_4_l IjLa- ' i « l aJI jj^a (J I I JLA jj^i UjL) £^jj>.1 pJLuJI 

i L^jLoj^I (jLuj i I ' gajj Lfcj-J^aoj ' J *^^**' 1 Ct~^ OdJ '"'^^ cjj-^ 

<_Sj|jj<J,l (j^o (jl ijjs p-C-j-tl (_-JLc ' pjJLail < fiJ'CJ J-^Li-" (J^-Lcu Lj->V 

^J* a 1 Lcua jJili! (jjj-^ioJtJ! (^J-^ Cr^ oj-^*-* Vj « (jjtjJLl Li ^ i"i * i V ^cjjLtll (jl» 
Cr-^ e '-' t i)^ Ct^ *J- j0 (JjV L_L3e_j (j-Jj-iiuJ I (jj_2JI j«J1jl3 ijJL^a! pjSj 
(jj(_)-2 d i ii n (_Li-3 La (JjtilLi LflijjJLa. Cjjdal 43jjtll {_ya culalj n <i O 

.^1405 j»Lc Jlju j La 1 1 i_jL£Lll jl uiul JLlC 
Lta^Lse rt j ii>JLc £JLuaij f»j j < ^ * Jj i n (j^-J (jl ^Llu I jl ^3^11 pJLuJ! (jl 

mMI j^^i^J.1 tilj^ej jJI Ij-JJ i^LlII IjljII (j-^*^ o' 

(jjjLuil tjj-S>-J (jl tj-Aj i^>Lj^jVI j i a c cLu^JLgSLJI ctLaimJI jLi^jl Jlia 
2 La I ■ (o£=*J 4^jJ(II ,_Ll2j VI Q-aja= i"' 11 5JjL2JI 5L3jj>II jjfc J^jlII 

^ .I j 1 q j I La 1 1 Lgjsju^i cjLuI (jyitj (jl <j^-«j V Sijjtll (j ^j - ^ i * (jV 

Sj^j-tiaj (jj * ***' 2 * La JLlC (jjjJjLs (jj w ^ i p ^ *C t (jJJ j I jU^i ^jl ^ ui ill 
(_yl.II (^l ^11 ^LiJI dJIjjVI j 5j^jL>JI t_JjU=lII J>L>. ,jjs ,jj_)j>.VI p^lj-a 
j -> o **' U ^LjL^ pLtJI (j^^J (jLj d JLtaXI (jl .^^^C^Ua^a I j aj (^Lc 
^ ^ A tl ^JjLlILa ^LjlJI (J-a-atJI qju\-uj\ (j^^J (jL-i fiLtJLLa^ t glial uio-1 (^^jfc 

dil j tiJIjjVI j 4^L2iII j ^IL p i h~j 4j_> Mijtl ,jji JSLI Jy. i nU (Jj^^' 

ij n i m"i Ci.sea.Li3 1 (_jl!l (__rJ* cLSjjJsJI aJ-fri ^L«JI taat aJ 1 sLUajjjiil ifljjiil (jl 

4_ljI i ii iVI A-i-SJI (j I C Lflij_LjG (_JJLa j_iSLojJIj ifljjiil jjl 
4jj/JLLfli» (jj'-k 2 - 1 Cr^ *^sL>.J nj^o-LxIl »l nUtl Ij i ii 4_l3^L>.VIj 4_L3ji>Jlj 
|M LeaJj <L5j-jla ^J'C mi (^y^Lc. p^3lj^?tJLa ^Jjlj^J i I gjl 5j ■l^'ij 3j-iiaj>JI «CjLLl>JI 

: Lutj joJL«JI La^Lulu (jjjjsl (j^s jj V dlljdj 1(jjjLl!I LtjJaLiujJ 4^ju 

3jj)j-tiaJLi Ci i imI (jL^ijVI 4j3j-*j3 (jl p j a * ^^_jjl {jszlS .4^jjlLIj ' ta-LLaielLtl 

<tj|j jlj. t_jl i n-»JLa t t_iLil i n-- j>j^a I ;UU^ (j^SLj V i^LULij iSlaL^ 
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L^J j K " j i (jl c-Ljy_i-3 SjjJLx-aj *— 1 1 "J^ ^-"^P* (J*** '"'J lS 1 -^' i-Lljl mil 
^_l^J1 ^ o ' * ^j^II d o j ♦ 1 1 Cjl_tjt_u1jILi_oV! ij-uSLi d j ^ j o c j^l 1 La La 
44^1 jjj U£jl 1 11 L&i Jt^i/jj cjLje-ulj". .iVI ( _ ;r A ^jilLa .Les Valeurs 
(^jlc Lg_i j j 1 „ j ^hJIj .^uLuj^l ^La}L«JI ^ 3JLLSJ1 jj£ JfTLill 

. 4_i£.Lii>.VI LuL>.Llo.Ij i4jJij_aJI LuLlCj <j1_] Jj^jLill 1 JijJI 
d * J .' *° ^ i^-j-iLjjuVI cUt-iolal! ^L<i£La O^' pj*^ J-P^ (j^J 

Jj^>. <Lfl-m_LaJI ( _ ;r ^ l-SjJlU jl^>JI (j-a ja£.jJ! (jyl^-J . (jLcuJ^>U 4-j^._jJj-ijJI 

(jJ! S ! iLa (j-o 3JjL>J,! (jLa «3ijjm (j-a , U . r, , ,,~ (jSL«-i V p-j-2-JI 

(^-3 i*Lj^>.^l p I c ^ j a. (j_a ( _ ;r 3 4laJmLi p 1 n"i"i 1 '11 1 u i (jl i_<^*-J ' tt-j^ 

' lil d L^3 (j_« p-J-^' O^-^! tl)'" * L^L^- 1 p^_dJ (jl I ulr (jl ]}l t(jj^ UUtJl (jjJLlI 

g-jLali 1 ■■ ' LuSLI i43jjlU O^e-ill <U-mlJlj JL>JI ^jJb «(_£j-<iijJI (jjil>JI 
p_Lol1 (jl_l (^palj^VI (jl ^_tj3 idJJ!i (j_a (jj-^i ^^-H- 1 (jl 

. ^Jsl^JI ^ * j 1 La 1 ^j_LsL>. r* lj Sj 1 ■■Ij t^^yd-mifl 1 Laj* 4_3j-*_U (j£. et ^"""' 
SI jLa j_iajLjj 1 1 j (jl ^1 JL>- V <t3jjj,l (jl ^jJb 2j<iUtl 2 S_i£ajta 

cGjjJaj i-iljl 1 ntLi V! « jjt La»jl « I jLa» p U"n h_3jju (jl p U~ t V Lijl 
JJl^sj LaLiallixj 1 1 1 (jl I ijlr t^-^cJ (.^-11 sLaj^laJ! (jLa idll jjj i4_Ll«ji 

La 2^j-»_a (Jj 1 1 n ^5 Liiljtj fiLu_oL_ol cLjjj-La_) 
1 4_j_2_L>J I ja^jjL^a (jj< i iroj i Lulj ( _ ;r 3 p ^ 0 i°\ (jjril-ttj j uu II (jl 
(^jJLlI (J_jL*_u^JLj 4_3j-_»_LI ^Jjj-Laj t4-a-j-iLaJI pSL^tlll ^e-i p^JLol (jj ^ j 
|_J 4-um itLi sLjjj-jJj^u Sjjj_u3 Ifljjiil (jyj-La^ i(_Jjj>.^l CjLiI^jj>JI I jl 

«Gl J_j ' . 1 c ^ **' ! I t jJLiI cLLSLI -jjj uijJI tl)j-2JI <L?t4_i_oj «L»_l^1j ^jL-uj^l 
1 J_A tjT ^ j <jl i .i 1 ^jl ' La ijr A 4 K uiXI J '^**' mil ^1 «L>. jib i4_Lo p U"i r'^ 
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6,iJl,uiJUI p-iiLllg 6 j it) Inn J I o^gjgjjjl Sjgill 
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ij-^ju V J j 5 Ca 4 j 1 r ^^Laj^-V! j_uQJI 

Cj I J J Vl a II iJ I II (JjiISLkj! -5j^*-a AJLoj I (j'-^J 

t 2 j I i nil 4^j-«I! (jJI ->a-2j ^yll! jLlo-VI 2_<Li£. 

q «-> cjjLalu (_gjJ! (L^j-jJ^uJ!) «Lo>VI j«ijL3 

jj^o Lva ^jJLl i* )Lx£Ll! ! JLA ^3 43lj^?e_Laj cl^fc_a^La 

2 K Mill (jSLI 1 2j j> Mijtl 2 I '"i j a (JjJ^j 4jLi 

2j=j1j J«.LUaIu jls valeurs ^ jSlt 2 iij^^ 2 « ^1 

Sjjij-UaJLi Jj Lx-« , d .j ,Utl ja^a ( _ ;r 3 l_t£.Li (J^Ja 
Sjjj^s (j! (jyl^. 1^1 mi ill j»Lt i n_nj JjLcuj ^j-la (jJJ 
ijjaljj! (_y£ u :i < \ »"l La £-ai*_a SjijLcoJ! (jLcaJ^! 

j i nil ^jLl^oJojJljIj ijju-sJ.! I J-A 2^La!i (JK i"il 
,_3_Lie_j l_a_a i4_^cL*i>.VI 4-aJaJJ J ' Oj^-A) 

SLljJ! /sJLc 2_l^IjjVI 3_a>L«JLi (jJbtU 2 K a 
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^IjlI! cuLS>U.VLi 3SU"iU jj^Li ^UiaVI IjLilil <Jal t 5_^>- ^J^_<_J1 

LLaLtLa i^^yjj-jJ^uJ! OJc-JI JIjI^S l -?Aj-^ ^ C^' 4jcLaja»VI p la * I Ij 

3-Jljl ( _ ;r l£. i .ij 4_ulj^JI i_j_j-l«JI ^j^j"- Embryon <ji_L>JI (j^. <13jj<-«-i 
L diljj iSjJ^juILi LaXI JilaJLi 2-i^>L>JI 2 aj call 
« < tjj i -ij-^ ^^tj-a ^ i n-»o jl !il i4_Lfl_jIi ^Jl l_AjLla^. i se ' ajj i4_jJL>JI ^a_i 
j»J_Sj liJLufc (j-ojj (jl (jl-JJ j»>L«JI cLflj^iia (jSLIj . ( _ ;r aljJI ( _ ;r cLii>.l i_3Jlifc 

iJji^Jt ijLjjij j! 4jL>JLi a K uuj (ji_L>JLi Sjuljutl lajjiiLa i«Gl ju pjLja 



J)j 1^ 4 JL]JL>. ^^.Lilohl ^ ' J $ *s tj-i-al_*Jl.1 3Llj>J1 p_Li p_ukl_a_a J > X ^ • A 

3JLL3l- ( _psL^>.^l) • w ■ " !ji^>.jji (jSLj pJ jLlo~I i dl * isLuut^/l 

CjLaLalijkV LaL^II^I j-jHaj J^-al I (-p_A JLlljJjj ^jl^ 1 ntl j_a_l JLlJL>»J 

4^J-tU! J) J 5 3- <j"\_l (jjl^lJI 4^jl ULJ VI 3l_LJ>J cLjjIjJI cL*l_LtlI1 . (JlLa 4jj-A^>. 

di! j (jKi . jlJLSiJI j ioLls^Ls-VI 3UI,„j obUlcl i5_lcUi»-V! 3>SjJI j 

^j^—il—S—j ^j-jl i n i VI £_ua^U 4JL)L_uJI ^-a^ oil j-t-^LjtXI p j d II j-jj-4J ijr 3 I 1 1 1 11 

Ljl 1 11 ij (^-jj-<iu-«J ! (j,^ cjLls^L>.^M pJLc (j-a jJa^o 3^*-^-! iSj 1 

i^lll J**^ 1 "*.' ^ a U~ (jr^' jL»J^I J-J-^J 'J-^^-y ^ ^!-^' 

l^o^^ o' ^^-J^?- ' 4^jjlI! (j-a pJL«J! (^yjsojj '^tP* (jjj until Qj-ill 

: L^_a-Al Sjnc jajsLi 
. q\ i ujVI ^ i—iLso^l pjJaJj ( _ ;r l£. Sjjlj^ll CjljJiiJI * 

. mecanismes hereditaires <Lulj^]l CjLJVI * 
pi i<Lj2j-ilaIiJI j I 2jj la ill «L^>-^JI (j-a lLLIIj (jl^ «l jjj/ 

Jlj>. j^j-JI j-l^J-j »1 j Mit i^^-uj ' ' aj (jj 4_ij^_Llt Lo*^J^_lAI ^^^Jl illalljsj,! 
jj * i"i II VI p (j III isGljJ jl i .1 \VI jj ii 1, ,_jJ-a-«JI (jJjljl-i i_£-*-><J (.j-II 
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feapgjg^jjl 63 jaoll ±lsu\ (jj> ±su \jO> ) Jj»...ft,ijluijUI io^loJI 



(2j^>- (3.jVj (jj^V i>" 'T^O (J j-* La jl t(j " SjVjJLj (^jjJLl 

.4_LJ-a 4jjjjJaj 4SaJl_a Lo. ^aJ j_t£[jJ1 I J laj (^^11 4JL2_>Jt! j^lC ja_aV! (jl 
C) L-Lt-gje-lJ I J iCjj£ cr^" gene (^>^>JI I a SI laj a . lj_jJL>- Lijj CjjGj! La 
L^JS 4 Li^-Lc I u {J < ii itl ^lla *" JjI i ii jjLdJI -^j ' a se * 

(jLcajVI SLirtJ LglL^aJ LilLc LaLaHflilj VjL>- CjjLil JL3 4$LjLJu bl L*aj3j jj "I 

V 4_LSLIj i4_Lc i r V Jljlj JLio! joJL>JLi q^jJu Lx-a . LajLtji 4aL^ (j-a 
^ jUU 1 CjULj-lLsIlJI ^jLuj .4^tj-aj .CiL-LaMi-Li (3 ^ +**'JL9 l^J-*^ ^ ' ? 

-^j ' a sc 1 (jx. tjjl ' ""'tl *jj la 3* jLCjl ^Ij-ijl tj^' \jJt (j^J 

jljjJI Lul , - I .>.<■■ Vl £jj ,S^VaJI (_LS La uul\ i^ila ^pslgj-VI 

4_i£,Lii>.!j 4_uajLa Ci Ij I j~f I j<CL>JLi .jjLy" i ii 1 1 j * " JLUs j I tLsel-LeajCi 
CiLa!j_iJ! (jjs (^LhjJ j_u^ Jls. ^1 SJLLa I a ■ 1 I < aj I L$jl . 4_al_fl> ^ j ■ a x uij 
ji i(j-<— <-*^l ^^H 5 * ^ L^=_at jl . Ljl_^>.| fljij La iJI ( _ ;r S 5_jLc (jjSij JL3 . d < i ii a 

V 4_ujii! 3ij-U 2a. (Ji_aj>- ClI ulflLUI (j-a ^ j i i i (^^a 3l_L>J! (J^. SjJLflJ! 
I JLfli JlLa 1 1 »U>a 4j 4jJj V tj-al jjJL2j J^l (J^. iJJljJ i L^J (j^il mil 
j-SLflJI (j_a * ( _ 3 _<Iu J^Li- (j-aj ijj^sLiJ! i>j_iajlj (_yl>- (Jj i4jiSIj J^aVI 
«Lt-aL>J1 ^ISL>.^/1 ^jt ^_ua ^oj i^tjjLlJI jj-Iaj 4jr JI S^ojlJ! J_ua ^^j-aj iJj-j-ajtJ! j-J-til 
^l_LLa! (j-a ^ (jt-uuVI i-djl i nil i " ) I j ■ a j i a 3. (ji^. iajJti! (joolalij 

4jt_j_Ja 3 1 ' aj j t4j^ ui itl 4jj-fl>^j>J1 d rt i ntl jJU^aj ^imfl 

. . . i5_ul i iuVI SLpJI L^ljutlj La nature de l'homme 
Finalisme 4jjtAiIlj i^LujV! CjLjj La jl tai. I j SjjL^a I gK ^ISL>.VI tfjuk 
JLa (j^J-!! SjLjJL>JI (_^ail!j .4 flaalajj ( _ ;r J>-_4J_4aaJ I C^tjJ! (jl ljl£jjs JJLjj La^ 
( _ ;r a pSLajilj i(_gj uuJI Cjjl mil SjjJl>. Ciljl-Lii.! 1 ^J'^J'" '(jl-uuM! bt^aaj 
p-j-SJI ClLaj_«_aj ijL.Hi.VI ClLaJu^j (jl i Ji£jji CjLi La^ iClL.SMi.VI 3JL>. 
jjaHa (5jj>-jJaaaJI) 3jjLpJI SSjjlxI! Sj^sLi. CiLal a^LUi 
L^L»C g-JJaj ■ (jylll «LlJuVI (jjs 4_0>LjjjI Jjajo L^_L>.L^a CiLiSMi-VI 

p U 1 2 j 2 j 2 ^tl SjLj'VI (jjt dJJj .43l_o. (j-Lt-a (^Jl j .<Gl j CiLSMi-VI (jJI 
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■ (jl i n'tVI «L2jj! fufcl i .1 a is Jo- 1 Biologie moderne j_»-aL»A! «.l_o.V! 



jc_ukLoxj i^^lj^JI (j^jLoJI oLu aj i (j^ t(jLcu-i^LJ jcAjlJI c_£2_jJI£[j j-jLj_tiiI1j 
sUlj-lL jj>2j (jl Jljjlj Selection naturelle, w « ^xtaJI i_iU=jjV! ji r 1 . ^Vl 
jLljLi (^Qjj/ <"«ljjt%*<tt oJJt 1 I jLfli Ljj Lac (_^i>- j<u J-il! J_La Lgjlj Ci^'C uAS 
La CjjJlL^ '.sLuj/LuuI 4_uLuujI CjVLs. (jiarsj CjLuuIjJ (_Lr>-l (jja 4^tlaj 3j_jJL>- 
.lavolonte SjIj^Ij le but <_3Jl$J!j laliberte <Ljj_>J!j mort 
L^jLj ' a i a (jH-II 3 jljV! dJJj i43jljl jjjjjLxj j_^a L«JJ (jLuaj^! (j^Jj 

1 lehasard (jLi >-3>^j ^Sj^aLa 

^jJcj V (jLuuj'iM (jl Jl£jj (_yjJI i_3jjj_IoJI liJJj njLuuj^/l 5j Laj ■ ■■ ta sejj (_yJ-!l 

LJLc ^yjh (J_) i(jLuuJ^M jj-* C-)JL>.! i njt cLt-a T LJtt-fl CjLuj^jJjJ (jLuuJ^M lij^ \ ( n 

jl 4_K_aJLx_a .Sj i ii ~ sLm^l miU O^'C ui\\ liilj (jx. <La]qje aj i<4_Lo jijjal 

■ a a * * V (jLuajVI 4j^_Lj^ (j^*-^ (jlj '(jj^JI «LajJ_c »l J mi^M L$jI i43l_*_$Hjs_a 
i4jL«J! Sjj^o. Aaj i^i ill SLptil 4_uj/Luu^/I 3JL>JIj iCjjJU sLtjiaJa £yC 
Cr Jt dllj i-o-jJj-U «!jo-! (jJI p i. i Sm V |_g jJI «objet Scr AJI» (j Luo^VI 
CjIjjlIIIj i5_J^Ia_JI 4-ul i n'tVI SjIjVI striete <Luil>Jlj 4^.jJ,l LaljjJI 

. 3 L«J I i^i it I 

: ctl^flj j-^a L«J. I >Lo-^/l jai^. ( _ ;r 3 .-<tjjU>*tl LaLt^a Lja^aj_a Ij-^aLt^ LiLc 

! Ji_La_a (jL-oj^/l (jl^ i Juill j-jJaLuu^/1 (j?^* • • d i ' aj i rt *u-uj-i 
(jLuujV! (jl Lis. « j i a I ■ t— ta 3t j 1 d'njjU g^LflJjj^l (j^^C- Ij-iLa (j^J j«Jj 
Ll^.j j • ^ " JaJaJe-iJ 'Lljt_i 
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feapgjg^jjl 63 jaoJI ±lsu\ (jj> ±su \jO> ) Jj»...ft,ijluijUI |«^aJI 



^>.j»j V (_£J_1! j—Lallll 3Li_ul_U Cj\ ni) LlA Q ^ ' ^ ' La-jlg-Selll 4_jJu 

3jLiJL>. aj^ » (j-o jjL>J1 [£j LtQjtJ 1 ^jL-uj^M d 1 ' ea * rt jj ' j^)^- 0 ' 

dilj j-lCJ ( ..^jjjJ,! uUj^J! i3_u|jjj| lil^t-J! ilibaa. c2j!j-a>U *Lp.Vl 

SJLIaJj i3Lj_>JI jL2_iV ij^tl cjlj^ajii! '(jjj until tjj-SJI jL^cV! 

I j * " «Loj^cj ^LUajV ifljjtil (jjjJa 4j -Sa-tJ 4_&J i(jLcu-iVI SjJLSj 

Sj_«j SjljJkLl S j_JuJlj j_lj>J! S_3jj(_a ( _ ;r ^ jLlo-V! Sjjjs. (ji^- iCJaJilj Jj 
Jj^>. 2 j ^ U ; 1 1 CjIjIj_2J! J^e-i L-Lij^s! I nK . ..! *!^>. I gala I (_yJ-JI ^LijJ! 

■ I 1 3 5) Laj 1 aJlj OaJ.1 a 3l_L>J! 
w La «" jLCj V icLuajLjs CjIjI n i'n ^ JLa-" 1 uj (JjtilLi |_gj LajJI (jLcujV! (j! 

tijLaLliLl! <.-. Tn^ii ^yll! 3 jjUII oLijJJI £-JL*j jLCj Vj . .3^211,! ^j_>-2J! 

i^jij_aJI oJUt (^yi i. Mint! jj* (j-ujJ «Lo~VI jaJLc (jl . LgJ 4-Uajj.a 2jj uajJI 

S w gj u (jjlj 1 1 J-jJ (jjl i>Lo~^l CjLlLsX. ( _ ;r 3 O^c-p (j_i^sL«Ji! «Lo~Vl 

.S L^jLjLc. La S I j [aj La S ^ j" u (jjlj ' ^'-i-^' IJljj 

i JLj Jlj>. (j_a j-J-JJ p J all iCjLi^^L>.^/! (j^. ! Jjlj L^Cjl i^aJ 4jLa ij<u (j-aj 

pj^^ J ^ L - Ij: *-^ £ Li^5j^ ^ La «_' ^LjJLij iSLpJI 4jL-aX 4JxmU (^-J-yj 
(«JL«JI Rene Dubois):) j_i_lSLI! ^ . ..'ij-aJI SLpJI j«JLc JLa iSLpJI L^j (_>iL«J 
^J-jIjlj Jlxj ^j? oj-^ 4_l(2j_uLi]!j 4_j_LijJ!j 4_j^^L>.^! pj-SJ1 p * i 1 ^**" ^5tJ-J1 p 3**' ; 

^Laj , jj-Jj . . ^j^SliJ 1 1 ,iitLi c La_j^ 1 j ^aJL*_a |jj * aJ ^ JLjjj jl i ntl cL>. L^J 

La^L>.l (j^-p- 1 pJ L« LojJLi-ui j^*^ L^>-^J^iII (jL^ 2 - 1 3_aj^2Hi! 4_uLjijV! 

4_j_L»_a tj^oS^J (J I C-t^t-l p^J-^JI aJJt mi ^jL^ La^_aj . . . 3 J_lJL>. LaIL>. 1 La_i£j 
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Sj_jju>- cjVLa_a ~ j x L<£_a_4 jJ-jj 

Labiologie «Lo.^/l plr ijLu Laj_t£. ^jjJs^j I t" 
•.(^jkj ij^s-^l I a frjLa.? 2 La Loi QajLaJlj 

-3 (^Ij^J! <_JaJ I -2 (jK i nil p j la u -I 
(0-c.jJI (jlr j genetic Engineering 4-uljjJ! sLj/jugJI 
i(^-jJLcLula ^Ij^Jaj Q^jLaJlj ^Lo-^M ^ air (jl (jjs 

(j^o-lULlI ClLal o J frl (jl d 2 J 3 >JI (j-^ t J/U-ul i**< a 
4_i-^L>.j i3l_j_>J! p-Li CjLoLoZL&I *_a 4_)UlU 4£Li 1 mi" a 
(jjLLa-i ^^.a Lljk jJj j j tl p Ut diSL^JI CjljjtiU Jjlj 

(2yi ' n"»OJ <(4jj mi itl CjLu_>J! )) (Jl J r nlj jluj ^^Li-ol 

jJs (jjjjju » Lp-VLa . Lj-Lm jl LjL*_j! J . ..itl 
? |_j^>.^| 1 jj,|_iJ! La ui i? p£La_j (jj_iL2J!j iSLpJ! 

' f> d " *■■!.' CJ-*-^ 'fH3-<-^ Cr^-J^J CALLS' CrO-^J 

. Cj ^taJ 1 (j-* ■ ^9 ' 

(j n i iiQj La Ij-jj^ 4_*_u^u (jojLLlI (jt till]} ^^^Jl _}j 
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5lla r I Lta£ 2 1 ^J-olJLa iIjljJl>- LoLilfli! 4xjJL2JI i nU w ta «JJ 

iJ3 _3 Jj_>J1 4J jj-* ^^tJ- 0 ' " ^ CX$ ^ ] ' lj-JJ^>- (jj-ut-* ^yLajLJ 

^ 2 a uiil Jj-Sj (jl 4l>.j_U ^jjjs j-Aj L>^i>^ C.* ' ' ' 'J't* 

^1 JL^-**( t u\ 

*l_^>.Vl jo_Lc £_«-Ij=-J LaJ_t£.j .jLajJIj t_!j^>J! 4^tLj/ 1 (j-a £ *-'i- , - a ^jj- 1 ' 

Lg-2-L> i- < t in _t O^l 's uiil cLa£.LUia ^1 (_£.jJIL_u cLjjj-^J^iaJI 3jj!UI (j! dJJj 
djolr (^jLi>. Cajc t't^\ SjV^J! ^j^j-"^ uul\ ^JjL_ojj t^J i u rtl AjSa ***' * 

jJUIj j > a c-cA-J/ ^UejLjj ij_4lj>iI1 ^LjIaI 

fa_3_j_Lc ^SL>d1j ^jj-j-sLlII ^jJtlLcuj c^p^ ^j-oSLII JjJ-11 (.^aj 

jj^>.t jj-o 3_j1jjJ1 <Lj_uJ_LA CjL^j-lLi3 (jjLLu t uj^cltil CjIjI j_ijrt£^ iCjjJLLi 

(2)^1^-*-" iS ^ ^ ^ ' JJ^ ^ < ^-*-° ^^-^ t*i^- (j-* J-^ ^ c ^ :> ' 3^ I *— LJ*^^ 1 

J_A ^cj SLo L. Mint 0 j I a La ■ <a I (^jla |_^a3e-u< jj-a genetique « 4_Ujj>. » Li>- i a i 
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^ J mi ^J-jl dHjl I ^jl^ 0 **( I iM ( n (( Lo* ^aJ^O-Lilt » 3l_J_>J! (jjajLxJI (jl 

» )j-_>J1 < tJLc (_£J_1! 4_j^^aJa-iaJ I ^aJL*J! ^£ £jj-*_u]1 a, 1 doll '(JL)"^^ 

^j-C LaLa_i ' flliieJ (jj-Aj * ^ j Jaj * LlUsj-C 3jUJL>. (JjL_u_a J-^-*- 1 4_uLtll 4_jJ\IjlJ1 

>. ■ i useJ i4_t_ukj 3jLiJt_a JL9 JaiLaJL^ id j Cj1jLo*j icLiIujLLs -i^-J 

Patrimoine (^IjjJI CjIjJiJ! JJ'^" w ^ J J*'"' W 3 j-v^lj;U cll^seaJ ■ LajlajeaJlj 

. Laj_<j/Li Aaj uiAl genetique 

LcalJlj ijj^)-^^ l)» ' " Cr^ L^aoJI ^j^* Jl jj-a ' tl)' aUtl ^a**(*r alt 

^ LjJI lij-<i/l ^pJ! 4ii}lD! 4j>.j>U 3 j , nitL SJj?" mi, I J n i » ^ j_LbL»JLi 



: I J\U\ fi*bimi§ L»$J$mJI 

4 h.iii (jjjl a <_kli j ui£ d i ii q->. JjJLs. ( _ ;r 3 j<u i2000 j»L«J! ( _ ;r 3 <Laa-Ja JJjlII 

Cr i£. JlcLvuj L«jij i julJIlJI ^ j q"i i .I a (jK i nil jIjiju (jla iljSLtj 2030 ^Lc 

ii— ll lqj>.VI SjLjj ^^^-la (j-C n— i tall j iLjjj-^J^iaJI Sjjiil! (^Lxj! dJJj 
' iJLala^/l CjLlSjj iSjVjJ! dLul CjjIIj (jlsLj^.^! CjVLs. (jiiAi-j 

JUt d-SjLvu Jj i ( _ ;r 3 LdJj) ^1 Lij-iil l-a^ SJLLslj 4je-LaJI 

La medecine ^^jLsjJI i_i-taJI 3^ '■ »J alJI ^oj dd)-" JA>^ ^ 

(jlsjji (jJL: »l i^iSI I fuj l^jjj/ Preventive 
SJLtiJ cjjil jJUj .LdJj ' d)^ 0 ' ^1 ^j-^- 1 (•1*^1 j-^ 1 - 1 ''-d^J Lh° - i j'J L> - 

uLs^JLUdj ij^hfj— 4 -*- 4 -^ ^ 1 1 n itl_] 4_t£, LaJL>. 1 Cj^'C "in J)L?e_i! ijr ll ^JjiAILi j-ojlI! 

(jK i ntl 3.sLjj ^ j*\ I JjLu/j j i^iL«J,1 SLpJI plr ^Lj| La^ iSJjUJ! l-u£j2 (J^. 
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di_3j iJJ _5 (j n r 3j_*IuLj_a (j_c ^Lu-aV! (jL-i p jl i n**(t1 £_a^ i^jj>.t 4_^>. (j_a 
£— <-t 4_IIjl3 JjL-uJ d!JL>.j J-2a ijjjiLJ! p la « I d j i u ilLi ' ; ' Sjj a J-^ 4juoLjVI 

^<"->.t,l Jl j ' ntl j <JUJI ^ 3>£j1! tijVUJ! ^ j>lj>J-i ^L^*.^! 3jm\ 

J i ii i tl p j la '"j (jK i ntl JJLc ( _ ;r 3 p£Lx_J! (_p3jj3a '"'"'^ ' " a iSj .' 1 1 
ijjl 'n i .1 tl S^Ljj ^ I r J « aJ b City i^i (j-uljjs i-dJi p^=J (jl£> (_gj-J1 ol 
(j_a£L*J1 w 1 c £c_tl c I * ' gall (J i n itl p_ila_u £_La_ij i(J_a_>JI £-<-° * ij j^- 

isLi^sUv cjIjLlLo! j-i^l VLala I (jijaJj ^ltl cjL> j i nt I ^_L4-i jjuljitl ojL^ 
(j^-iLSJI (j^-t .(j-^jj-i-U j-j^- ijr^ ^-^^ * ^j-^ o'^j ^" lS 4 -^^ c-aaJI 

i a j 3 j J Jjjjlj-Lo j^paj-ij (ji «Lx£La_i cLajljJaj 3Lj_>J1 pJutJ 4-al J-*-**< i uLij ^5^1 

4_i_ujLx-a (jlj i _}Jl*JI 3j-du-a cj^IjLc ^J_jSLiluj (J-^ I (j-a 3_iLc!i^ p_jJL*jj 

^ se i"i i £__La_i (jlj (J-J tf_pal J p_L*2jLltLi ^c-ugaJj (jij t^J i n itl p J ta *" 

4jjj_U3 (^yi flj jJI ^j '^'; (jl (jj^>- (Jj L=xJL I j taJLtl CjLj_>-j 

3jlr ta ,jSLt jJI ...>LiLo (jjlltl ^gl 4jJj ^jJI jAUtt L&jujjj JAL 

j;^ - ' i •■ (_gj-!l ^-*H->J,I ( -5 -CJ i_3^llli.Li i fljliej 3jjLiLa «LujjLaJI 1 i a U ijJLA 

SjjjILuuJ) ^^-C- (JjtAJLl <■" i 'i\c I La lj_uSLa . J>J-ait ^j-l-aJt-uJI (3^1 Cr^- ^ (Jj 
jj_a «lj^>-l (jj^s-j-jJLj ^jJj-S-flJ,! (j_a J-J-J^ (jl^ (jlj? 'Opl J-2JI i> j-A JlLa 

oL>>j LLjIj ( _ ;r 3 jij n 1 1-> LjJ (jjSLj (jJ (jSLtj n_gjl i uUlL j^l«j>JI ( _ ;r l^. 3jj_l>JI 
(jjjLitl p" (jl l-ylj w ^^jj iiiltj j-^-j 4jjjjJI jljLojiJIj j_JL2jJI Saja 

J.'^a? j .^.^ ^bul J^J (j^s J)ljj3>U 3_usl3J^I 3_i£:jlll f-\jz>-\ fjic J-i^LltLi 

(jjj) al**i i cU LlUsjjlj Jia i>j-^sLa . ijy 3lj^oJI < JaJlj (j^jLaJLj ^ W**n Lo Lot 

p I c j ^ja-iLiJI (j^_i ^J^UaHtl Sj^j-Ud (^jJI ' la 3jLio^/l_] LlA ^ ij - aj 

^j^, laj * 1 1 i n itl A^c-us (jl nil cLulj^aJI * I ^ys\j-a\-i ^ W**m La^a 3l_j_>J1 

^ ^ -> 'a ij h^jL^o^/I I <~ \ . ^ 1 1 jjljjl a se a J (jajLaJI (jjjJa 
dJJj) ^-aj i^ljjJLI Ja^ ui^ <Lu_u_L>JI j^palj-a^/l jj-a I a ifr^qL>. 4_^>. ^j_a (j^_i_o^jjLt1 
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t£_<i_L>JJ ^JL*-£5j 4jj->J1 <i cjIjLlo*! «l>.I ^ji jj-* Li-A ^j^iLoU ju V 

^J_C 3tj-U J^>.j-J! w 1 C LoJUX. ^j^jLaJI l_AjL^t_l ^jy^-JI 2 ,J.,^tK 

. LjjtJLs.! ji I (j-a^ C^'jJ '-'J** '-. 'J ' <— iLs-^J^f I jl ^IjjJI 

^Ij^II (_>i=jJ.I siljl Q3J1L2JI j»l Jiic-u-uV ^LUsI JiJtj 4K di! j (jJI 1 al 
5-J »CJ 4-uJ)ij cLuj-iLjs Ci^'s *u j-jjj Lis* £jj^> ijAiaj (J-«^>- CJJJLs- Jjlj 

SSjVjJI J-Ja ^j^j^- iSuJI L&j_uj tPJI o^'C uiXI jj 1 .1 i^jJ! Ij> {j^s . L«-a 
1 _paL^>.'^! j-pjy i> jut jlitjV 1- 1 < uLUl (jj^ill joj* »l nit II (J-Aj 

j_uj CjUlSc^ LjLjljI (jK-L>JI ~ j 1 aJ JjuJI (j- 3 £ *-L>.j_a ^jl '^LT* '*?• 1 1 

' . 'I 1 aa-VI 4-taj»J IjLu (jLjU^I J)^>.jj dlLLc^a I g Ir ?4jLir>J Jl>. 

4-lUx. (JjL2j j^-j-U ^J"*" ""II (J^. >l_Li j£LJll (_psL^>-^/l 4-lLsX. Jjfc u?J-* 
,j-Uj>Jlj 4^jL>J.I (j-u (j^jLUI jLUI 4jjl jll J St ) ■ j<u JLaJa^/l 

^9_jJI f I ■ I^Vl ^yja * 1 1 j Ua 1 1 iS uO-^* ' **-#- > * L^J-^ ii ^- > *^ dH 3 

p j" I <J-Aj $3j-*_u_uJJ l_] (J_al ^_>JI Cjl_UiJj-U lj)j-A^e_l ^jt (j^jLaJI ^c£L?=_l 

^■Laill I /vl Ui- i Ijl j| 1 2 , 1 1 jJLtaj ^oJ I j)l 3 igU 3_<_ujLx_s 3 s Lj/L> ■ . t^xLaJI 

S^L^VI ^ j»I 9 L^MJ a, ,„;t L <^LLiJI 

~^JI jLij^l 

^^Lc j I j i"i t .il jl iJ^jlj «(j-^>*» LojI 2 * * «^r^>"»> 4^Lx^Lj 4_u1jjJ1 

jj-a O^OiJ jJliJI ^yk: c-JjL>o i . .1U"m j-aVl (j&g iC-t- L t-a «cr^» 
. L£Lo J La j (J£^ j^j^ Lol 1 d_aj^e_i La 1 JLAj 



209 



( j_ u _J , 1 jt j 1 U a Copies jc_*_uJJ1 jj-o JJlc i^Ljj i^jljj tJjJj i(J-t-3^1 (jjj-Ls 
^jl£Lo ^3 <L*_dJ_a cLUaj £jj ^j-* ^J-^ 4j1jjJ1 4_i_uJ_lA O-tSL^-i llil Luj_c 1 JJt 
3lj-U ^JUfc V C^o* i L^J (j-oJ-I ^Lils J-<J->o 1 U yj f<u>-J iLo 

Jutlj JLj! ^3 i_3^il>.V SLpJ! (jj-iLSU 4-u.ailLi (JjLcai! ' kfaaeJ Lut 

1 JJJL^. 5_jT 1 L$_a! Jlie-i<j/L] j!j^>U ^4x<um \'M Laj i LgJ £-ai>J.I 

^J^>>! jj-o ^ ui 1 tl (j-° (J-i^2?! ■ la ^ini JjliJ ^ ^ 1 ' C^A-* 

( j-u_L>. J_jJl_>o tjj «-xla.ILujj ^LlLs^/IJs t4_jj1j^J1 <L_uJlI^J1 ijr 3 ^JjLdJL tjJjLiiij 

^jjjJI ^11 (j^-a-i L-a-a (^_L>J1 jj-u-o^ ^Jl>o ^^^IlJI Ja^j-iloJI ^^ji^. l_3j-»HJ1 '"-^ I laj 1 ol 

^jljJL! Jjt '.M-ujjLflJI 4 I* 1 11VI qjs IjJLC jjjj ^ LxLaJ I ^j?l"tl (jL^ ^jljJI J-£C- 
9 J A ta 1 1 ^cjjiJI jJI^II tjjSLj (j-aj S=Lu!j =L>.j|jJ! Jjk SjjlaljUcVI (jja. 

. jJ! . . Stliljjnlt a i 1 11 itLi JL>J! Ijr it • ^j^j 

(2^c <L«j>.LlI! jjLlil! (J»l 1 n"_t (jl till j tjj-iLaJI (jr^ oi 

<jrA— 1 j-J-a J-S 4jIjjJI 4_<j/ jJ_A jo_Lc (jj^Li£ loLjlla ^Li. jl lL gj ii"a 
4_l*_j_lL3 L^t£^ 3 1 jj, 1 ^ 1 JLjcIu-u 1 J_*_u ^ La i (jy-^ \Ju-i £j } LSlI (J_A ^<u i (J^>- ^ 
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d 1 1 ii ilL 4_jJLjJL>JI i nil w 2 -"j i Jju £j9l ^oJI (__>-=>jt Cr^" j"?"^ »l gUII jJL>. 
4_L>.^J^_LiI1 ^ jltll 3j jJill w t-»«" , ,. ^Q_uu-m (J_A '(jj-A ^4J-JI £-alL>JJj (J^jLzU 

j-tlj ^ LlSLa-a I*m mi 4_*_oJlI^J1 0 jla jj-* 4_ua_uJ ci^t_J1j 

(jl^ I jl iSj^tj joUl I jut 4i>.^lxj «Lii«i! ^1 .i i ntl (j-iLuj q\£ ! i! La : jjk 
^JLt-oJ (Jl^e-J! ! jjt ^jl?c_i i^j^o-iLaJ! ^JjjJss £_La-> (ji jj-* 

jls (_^jJI (_£jj>.^M ii^a-Jlj ui ill L^L>JI (ji^. t_ ijLjtlll *tj^>4 (j-c 

i_4^.jjj (jAjljJI . AjjIj^JI 4jj/JLl^JI aJJb Jiil (JjL-uoJIj ifljjiil 

(j^jLaJL] 1 * -y ^jt ^Jj 4Cj^e_lII aJJb ip-a 5jbl i n a j^)^ £-u-a1 ^oJ 

3>L<j/Ij (.fj Hi 5_3jjl1I (j-SLI i I j~ «^xtaJ 3jLl>- ibjjiil (jLi 4jL«-i! (j-a j«x.jj| 
4jIj^JI <L_uJa_A ^^ylajLJ m£ juM JLp* ^11 mi II J ij^>* I ^-^^j-*-'- a ^1 J^ - **' ' "I 

^IjjI Jj-Aj-Jj (jjiLli) 4jLjjjI/ *CLlo i- < j i uJ <U ^^LtJI jLjcjIj i(jLLij_<jJI 

SjLjj ,)L*_a ( _ ;r 3 SjIj^JI <L<j/JiJut <Jli LSgj Laj 3^-^ aJ o' • V^JJ (j-U^UI 

(j-C L-d-Lj 5ej ^jl SjIj^JI sLxi/jLj^J sLuajLoJI JjLvail (jl ".Jjill Mgj Lua^j 
( _ ;r i I jj 1 * Ljj-Ii-i (j^-ll c *-i ; *" 3^ CjljjJajJI ^ La ■ jliu (^jJI liJJj 
( _ ;r A ' alHseJ iQojLaJI ^AjlLxim La JJLr>o (_ylll Cj Ijl j"r VI j ijajill 3^ aJ 

dJJI_l_4 (jiLI 5L3jj>II j_uj (j^. jiLitl JU>o dilLuk i.~i i ui\'°\ i LUk imJjj>.V| 
^LLaj ' ^-u^aj^JI ■ LaaLaiegJI m£oj_u ^3^1 jaJLtU ^j-ojJj i«L»_u_(JI JJ_=»o m^o^ 
j-j_>JI ijr I! ij^oa-a^il 4 Ij i uj ijr 5jJtXI ( j-a iLtJse-J 4jIj^oJI cU_ujJLA M^j^ca 

ra-j-2 llj j_j_r»JI ^J-^ 3 Cr-^ i_> ^ ^ (jr^l ^-J- 1 ^ ' " ^ t^~* *~ ' ' ' 
^^cLaJL^-VI JJjJJ j laj SjLcl <_J Lalj JLl«jJI l^Jl^JI I jut Jlaj .3!>L>.Vl j 
-j i^aJ I *I_2JI JlM^i- (j-a JIjlj>. V I j'j^jj i ■■ "J LgilaL-uj 4_ujJL«JI dim nj-aU 
^a_j ' j a U < a all ^jjla^o ^-a^->»-llj Lo^^J^oojJI -jj-a 

tjl^jj/VI j<u (j-aj j^oi«JI <l JlZ u I j i ^- N ~ 4_ujjfclj jj»IL>J,I ( _ ;r 3 4jjjIUIj Lo^^JojlJI 
. 4_o*^J^_uJ I Sj^iilJ 4-Jj)j i n tlj d laj ' all ^jjIs^j 
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J i <3 ^ e-l j iju.1 I (j-SEJ ^jj-k- 1 £| -# ;: ?-J 
. LgJ 3 j i .litLi ^1 i ujVI 

i<_ i i n>'^ ^jjJsjjJI dllj (jrl^ ' "*"' " " J^>- <_y3 

jjL^u^U d j i nitLi 4-JbuiJI ( _ ;r ULa Cj! j 3j3jjL^ Jj 
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Li! 

Ljl i n il (jl SjJ (jjjj^U ij_uJuJI 4^.j_<j/j SLpJI £L2jI S!jL>J, LJ JL>J,I 

J 1 (_ T -3j ij-ujtlU! tfLso! (_ya j_^L4-i ^Lixj JljJljJI (jL^u^M (jl 

4_JI j La *_' (jl ■ a II (j-°J • 3.ijjL»Jt! Jjl jll ^1 JLitjjj/l ( _ ;r 3 4jIjLlo-I 

4JLiseJ ^.a l L^-a i Li£. LoZoh 1 j I J i )j (Ltaglaj) Lo* jljj i im^ LjLt^ aQA^tQj 
L'homme et «dlj_ij (jl i n'tVI 3jls.^JI i_dJj i 3 <i V i 'a SjLs-j (j^a t-j^^ 
t_4j*j 4iLu (^ (jjLS^ uuJIj i Jj-o^ (jl i .i'i^M (jla 1 1 jJ ison Envrionnement 
^—A (jjLjLLlLi jj U**t i"i i »1 o Ir ^Jj ^ j (j^_L»_i I . .*•>-»- A « (j|j t3jL>.^^ Ij-jUjlj (jl 
ic|_La ^j-^>> <d_Luj i(jjl£^ (jl i niVI 3_ijj L^J-^*' 4^LaJ I (j_a (jjj£Lia 

. ^Io_u (j_a 

Ja mjJI CjIj_ljLjj i (J -g,LqJL>.VI ^ La i uj w I c (jl m tVI J-Jjl-J =L«-u!jJJ 
^-(j^/jljJIj »l gUlt 4_oLaj SJljJl>- CjVL*js (jLrtliuj/ i'LlLc (_^Lii>.VI 
^"i'f**i i n ] (jl (jSL^-l I JLA (J^ (j_a . L^ig 1 j 1 1 iut )J \jbjjju tflJ ' oJ Ij j uai >JI 

^j^-^. ."X cCLi_tlbj ^a ^e-L^ajJ 1 JLA (jlj iCjLuLuJI (j_a ^_t-ol (jL_ajVI (jl 

i(jJ_Jlj genes CjI_Lj_>JIj i<L11j_i j ,jjLSLII (ji_i 3 j . .iL-u^fl 3jl>.^JI (jl 

p - ^"** ' C?^- L^J -1 J^^^ ^^"1 3-^1 (JLt-a^jl (jl ^jlijj 4(J^jlJIj (jl JL>.^J1j 

(^yjl—Lj i_ajLjt j-j-^I (J-»-Ij ' L^-j! i 3|_lj>JI JJL^jj ttLse-i^aJlj j i esj J^J' 

(^JJJ (jl ^Lj^CJ J-oVlj l^Lij «(^j^>- (j^-J (3^! -^L^i! '(jl-JJlj^U 

<LxcjJ I (oJLc (_3-L><-I (j « ' "j (jL-uj^>iJ «Lul ju>-^JI 4jj/L>JI S jLjS (Ji«J! 

JJL^J ^pJI (_p=J-I.I JjsIjji^ ''l^iJ (jr^ l£>2J' dilj (jJLc La-j ■ nil 4_i^La 



jqj>.L$j JLua ^ uiAj ^Js! J_l 4 0_}Jl$j U. g^yLtOJe gill ijr ljL^J1 4jLl£ ^J^JJLJJ 

(2^1 ' nJeoJ (■ « < nj-Laj (_3l£ jQ-#3 fiLuj_uJ 4_jJI ^Lljt_i La S^JLj Jj-a3 i4_j_>J1 S^gavVI 

jjijipJ Laj Sj-i^sLnil LLa-jJ^iaJI Jis. CjLaLJuj^VLa 1 L^L»jj_tlujj Lgjs^Li. \j 
^1 (j"t frl J-jpJ (j^J JL>>1 (JjJLlI d ill L^jLLaLtiuJ ^j_a (J^- 4 -^ 5 ^ 

'. ' "**' * jft^LtaOJ i£_aj>.t jqJLjlII ijr 3 (^-Lcl^JI ^ UL.il I 



( j_a 1j^>> J-a I J *^ d 5j uj 1 1 4iuJL>J1 L^-a^U \ Lo* ^J^_laJ1 ^t^" , ,." Jjfc J^^J 

1 al "X", , ,,l ^1 , , ,,l -J\ ^ i J Ml I 3_jL$j (j^>- 4-l3 SjjLjJI 

iCjlal uloI 3_j I ^1 j j 1 mil (j-o jl 1 Lx_l».jj Jjal I JJt ScjIj-uJLll! 0JU& 

iOLdJL«JI (^-3 LLaj-=tJ-a I j^jjLj us 

(JjZu V la mentabite sociale <Ltc.L»i>.V! 3 jUtll (j^/ i3_LcL«i>-VI cjLj/jLj-Uj 

. ^LtJ 1 j>j£Lj_u La (J^, 3J j j . ■■ ' 
j-JJJ«3 t_!^>JI 1 1 jut ( _ ;r Lc. jjLl Jia (_L««JI j_La 

(jjLSj<J!) (Jjj/LuJ! Ll>.^Jj t u ( I ) (jj jLus 4j^ii (^^a t_ij_>JI (J^lS 4Irtj 

O I j La « II ^Jj-^'jJ '^iJrP^' ' W-'h!^ ^ (^) '^-iL)^aj^JI joJLc (2) 

<_ . < uill 1 LtsLaiij Lul 1 uAj j~ 4_ujlUI (jlr Sj 1 1 950 j»Lc L^J 3jsj^UI 



j| 5 j \j A tl . , K\ A j tlj CjLvLsJI ,j_a 1 La j L>JI I jut I j a. I j J j 2 3 1 1 ul-La 
((imagination sociale (^^cLaJLa-VI jj . II « ^ , ,,!_> ^-J-Ltj (_gju!l iS^lcLijJI 
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jjH-l iL-Aj-j-CJ gLj-«-j^ i"i" 1 4_^C L«JL>. ! i4_j-3^L>.| isLuij^ iSjUJLC Cl^ *C i"i a 

(j-ajjLi (^j_5 JJ**< ( ill i d 111 i nj_a j-ij-a <Lx SL »XI Cjlj^aJajJl jjjs IjjJLc 

Francois Jacob I a I . uj^a <jjjj>.T (jjj_ui> tjj^" i ..Ij growjj . .h'^jj-JI 
^L»J! j^j-U jl uu i .1 U Pierre Royer j ijjjj *j->W- (j^ r j-'L^ (jJ-jJjjjtl 
jLlSLII 3jGLj/VI (JjL>- <-^p- Ljuji (^yi ( _^^^jj£_LJ!j ^ nUtl <.~ i ■»- j 1 1 
(^y^.^l^-Lil! ^JLjlII £j-*-a j-a 1 ^txla (j! Ll>.jJj_laJ1 jUal (^jjs 3j-uSL11 d * 0 1 nil 
Sjjil! 0 j-a> Cjlj^cJl p j"l .tl U ^ J^Li. <j-o la Biologie et la societe i£-«IL>J.!j 

: ( _ ;r Lj La_L3 La>jj>.jj 4Jii_aVI (jjs 4laj>. '_J>^J 
I 1 J 1' Cil 1 1 iuS[ a I ' . ilajlj Lp-aJ&.uJI (jl nntlj^lSHJI 

(J_i_a (j-* *^jL»-uu5LU i» )L>uVM (^jl^j J 1 .nil jj^ 1 n-*o (^ji^. taj uill jj-a 

pj>.jJ! £J^>* ^LstdlXI ui itl cLUajj_J1 (J-d-iJ ' w ^ I Ix^aJI * >1 . VI i4_u1jjJ1 

aAJb (j£LIj . 3 JL) JL>. 4_l£j^>>j 4jX.La2oh1 ^^-i-J I J 1^ (^ h fi i n 1 
^1 i ii 1 1 1 (^^Ju ^ljJ>" jj-a (J-aJtJI Lt^ ^ »Je-LgaJ CaaL> LjJj-La 3ij-U Cjjjj>. 

( _ ;r j3 a 3- 3? I J j-jJj ' ''-P'^^Th 1 "'^^' L*^*- ' <— ^1 J^ (.j-IJ lSAP ' ^ 

fiL>.L>. ^5 uu itl (jjlSLII w S 1 * ij-aJtJI (j_a "aj 4 1 n al_>JI Q ' J fllajl 

1 (_gj SLaJ I oj_a-i jJiLJ Vlji 4_i_>J, I a a. VI jj I alatij 4jLi^.j ^LtJ 

C^-j^s- Lala 1 ^ 1 aj j ^LajJI aj 1 ^j^vUI ^ i n-»Jlj ^ A U I . 1 1 , U ; 1 1 l j_ a 
U a h i4_aj_aVI ljr h L^-La-a 3-j I i a — 1 1 jjj) OJo- iJjulII ^1 (Jj-UI (j-a 

. 4-iJ)Loj i 

4_t£LT .(jVI (^r^- LiSLa_a JLlI^oJI (j n i^w jLlL>.1 :^2^-i^>J1 (j-uJL^ jLtlL^I 
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La (J^S Jl9 Li-oj (jl Li^ . (j^ uuJl (jjJLtl 4_4_iL>. tilt^ ^c-xx^aj l_3^j_u 

i_f jLo (^^Lc S-ojajILa Equilibre demographique 1 ..II Qjljlll ^ CjI jLa-"i 1 ..VI 
hj;jjs-^Lij assimilations mentales 4jIa jJI Cj^L1*I1!j CjL>.L>JI <_>iuLj 4-Lilj 
j^jJ! '■"'J"'"'^ iSiLaiUI CjLj-jJj q\ jiaJI i—S^Lli-Li jjLli!! ' dliJtJ 

Rhytme ^LLj^M ^.a Ji. jOj (ji J_iJa j U ^ JJLi. £jl j u ui 3-<i-l3 

cLulj^JI cjI_Ll>JI (ji^. 5jjL>JI t_jjL*jJ! LoL L&j_uLi ( _ ;r a Sjjjs L#jLa i L&j_&^>. 

I r (jl Jaj a-j j Mi'tl 3JLUJ • J ua 3| Aa-l^j J^Iof 3Lt>. 

, ii_u(j ,*it V 4_iL«JI 

(jj-Sj j_3_3lJ1 4_ILLal JJl_LJ JL9 . 3 J_JJ>. 4-36-Ltg.JJ ^Lj^-La ( __pLJJU (jl (J_S 4 ^Lj^ia 

j_4j>J w .^aVt a-JI (jl il ,3 j< 1^ iSJjtl jJI Su^J^iJI SluJjiJI culjLSLayi 
(jXJ 1 1950 , 1850 j»Lc: 3-jLo j_a kjjjl^. jjiolll (jl i(jLuuVI 

(JjLkjs (JjlaJ (jl «Lj£.Lii>.VI CjLaJL>J!j ijaLjjjtV! (j^ 1 f-u ^Ltajjj/I L-tlaJ I 
V JL^ I i 1 j a j_a_«J! (jjs (j^l i^l ^Lc 3 liK Q^'C" 1 nj . LaLc (j^j^ij J-«-«J! 
(J^a '^Lc 4jLo jLi^s t _ 7 JL-LjiaJI j-«-«J! (J J-kjs (jl i4ji3^ (jr^- l)LcujV! 
' a ^j**' * ^(^^jIu 4_t_L»_a ^Luajl (j 0 (jL-ujVI j-^' ^-^J l -^-Jj (_3jLt-£aj 
3JLUI JjLii (jSLIj .3jj3jjJi! <Li3e c^aJlj 4jjiL«Jkl i—SjjJiJ! (ji^. 
,3j-jj>.J 1— La 1 ui ) ^ 1 0 ^ 1 f ( n j-±^^/Lj3 ( j7 £-\-*£l>*\ (Jl>> (j-S cOj_SO LI 

^ 1 3J I LajJ I j Jo I mi it I ^ jjj/ (_>ujJ I i 1 11 j < 1^1 V I j Acti vite et experience 
: ^ 1 a 1 Ljljs jj<— ijVI w I c Mjjj-LaJI J-uij d lj ir-i^/l jajjtLoi! (_>^ajLJ (jj^ (2>c 

jlj>_j j«J (J-«-«JI (jl p (j jj jl>.I V it J »" i"i t (jl t^-^j ^jt jjLjJI ^ ii U 

(j-o LuL^j jj_itLi ^ ( _ ;r cL<ii>.V! (jLuiaJI (jlj (j Mjttl <_ 1 1 uSL! Ljjj_j_Us 

,S,jjU (_gLi <-3j-«-i (jl (j-^ U^J iJlseUI J^II 
SLpJIJ^. 1j_a t h\"^ a JjJ_4J tjt :3Lcj>J1 J^>1j^at 4 -U-U^ 
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( _ ;r lJ! i4_jJljlI! (jlslj-o^l 1 r <_tlaJI j Laj i ■■ i4j^pJ! CjljLUall jj U*j 
'' t-ulajl A-JjiJ i u a l^-i r "i^* a iSL^J! * )Ljj_oi jj-jl <-"*l~»» 4_u_o (j^ ' " Q "»«-l Oul^ 

(j^a- iM ^bJLij i»La uJI <j-o JI^QJLij i^sJ^I aJjljj i£^L«JI i_JI taJ 

(jjjjjJI i_i_i_jJaJ! (j-o (j^. JG i nj i4_Lfl>lj_JI j&IkJI .~«ljU»t LS^j (jiajj.U ^^Lc 

i>^-3 L^f "■■ ' ' 11 V*^ (jr^ Vli.nl I JjLj/jJI (jX. (j-ujj i^o'it- ill Lll i ii-v 

(jjr i>it ) a£ ijjju JLS lasante 2-> LsaJI a j j a " (ji jJal^JI :<L>vuaJI ftj j a * 
oLsj-II ^j_a 3JL>. ( _ ;r fl> tlse-L^JI)) '•( -J Jj 4_lLL«JI el -» . ^.tl cLsii-La (_g!jJ I Sola 
2_o>L«JI ji (jlaj-U Jj^*_a I.", i .ijtj i^^LciJ^-Vlj i^jlajJI t(_g J i .i->JI 

4_l3|jJI ^1 ji-JI ^jjS fj x ■ ail (jLuiaJI (_g jJI jjt JU JLxjJI I JLfl> JlLa «Ja 

Cjj—jJLj JL9 L^jlii « ^j^>jX I <d *^ Ja»fj! dJJ!i ijr ll _}j : ( _pajJLl aj j a rt . Li£, 1 

SjJLtlLa i4j^j_o Lualj-al CjjLi^s 4_aJ all I (_p3lj_oL3 
J-oIj-kJIj d j al ^"i llj 5_jjHI cLLioJIj itUSlxajSUI jljAlj iSjIjjJI I j 
(j^ljjs^/l ^ pi jj i m~j >ila «4^jj>JI 3JSj «l jULllS)) i3_iC:Ul>.VI j 4jjL^SVI 

'"'I 2 I a. Cj^Lj ( _ ;r ^ £\_Lc OjJlAJ Lo (3^^ 3j_ajJLl sLuLpJI CjljLti! (jlslj-al 

.((Sj-t-oLjtXI «LLj_lIIj Out» ^_aLjj-j ijr 3 4_u^jj-oJj 

i_4j*j (^Lji^l *^Li »lj<jlt 3 1 1 nitLi iMia Pollution vijjllJLa i L^3l j iUisljjil 

2jjJ| ij^sjJn OJJJJ IjLaij ^jjIL>J,I f_y£ SjUJL>. Lxislj_al i. . j i n_i 4jV i«QjjLa^ 
j^s-Ij iJ^VI ( _ ;r i Jalj-S^^-I «ljj iJIije-lII ^j-r i"m ^j^, J" i n_i L«-a i3jjJL>. 

. cl_L>.^J^_tS^tI1 4_ujIjlI1j 4_uLui_jSL1I SjjiiJI ( 2>^ o i nil 4_l2jj i4_jJ^t£LII 

cLJjJI j k j ^ j<tl dJLiiJLU JUlJIj ^yjl < in Tl JLjIJjJI 

tjl *C i .I II jojLaJI (_p3jLnl!l ( _ ;r a> (jj-ill lj-ai jLSLII ( ji_j^.^Jj T iaJI 
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6 , 2 (Jj^jI (j-o 4 1 1 '1 1 jLlLq 4 , 5 ^l^s. (j"h»j 12000 pLc ■>! jJlIIj 

1 a ' ea )j (j-* J"*^^ -^J-^ l£j r 1 11T I (Ji* jJI (j^-i ' ^ a LseJ rt (jl JlL ijr 3 jLii-a 

Jila (j^jla 400 ,j_a (j! La^ 1(J 1 n'tj.3 iiij>3 I 500 ,j_o J^l p^-La jLjltl 

lj_A 1 a-C I ' ea **' * Jl9j t 4j_laJL I *j ui£ Ci i nil CjI^ LmJI ijr 3 «LcL?e_a (j_a (jajl_*_i 

4_i^sL>. SJiljjJ! 4_<j/j_Ljt p I c j 4_^jJj_<_lJI SjaiJI cjljLsol (jl VI ijjlkJ! 
i<ic jjj_tl ciL>.l 1 M Uj 4_ic!jjJ! Jj ii-iL»J.I SjLjj ( _ ;r a \j xiS p j ■ ■■" (jl »^jt-->" . . ■■ 

^jU" , ,," jjj l( jjj_ojtil j-a^. LgjJLLalj JLl!! jAI (^yi CjLi^aJI <U-mJ L^jiajiiej LgiSLI 

• 3KAt,l J» 

ea l£AJ^ Ijilr 5wQ JLauA I (jljJLJI ^jj-^ 

( _ ;r i J_<Jlj_tl CjLj-3j a a 3. La_Lu i Ljjj_Sj (JjjLlJI JJLC jIj 3j i ^1 j-a-«JI 
(j-ijJI ^jLllAJI 4-i-uij J<-rj i n tCjl_}VoJI JjdUJ i_Lal_aIo*V1 £_a 1 5^-iIiaJ I (jl jJ_JI 
4 I S. i"i U £j_fl> (jl jjj i(jLS. i ii 11 JJ-C ' a^aj jjL*Iu 3j_Ju£. cLLaljJI (jj-i p-fl> 

(jV - 1 j j 2 « * jui! cjJlJ (jJlLtJI i .I U Ir oibtj jJa 5uIjjJ! 

(jl jJLJI (Jjl^cj U-a iS^lcIjJJ! olisj-a-"i 1 1. U j_o JjLtlj j^a S^lLJ! ^lisj-a-'nnU 

(jLoj^Jlj ^jjJIjj aiJI ^ Lja^c. jjj S'Clg" i ii U (jl jlLIIj «Ijj jI jjj <L»lit! 

( _ ;r jt £_a-Ij>J,lj Sl_j_r»JI p-le. (j-u JaJj-J Sj-iiai. 4 K i"i a iiDj ^1 i al i aJ 
^jLHj W**m Lo 4_t-£sL>. ( __^L>. (J_t-£i3 Lfl>l_LN.j»iIo ij?-^^ i4_u_ujJj-aJ! j-j^LojlII 

. Lfl>jl uiUjI ^JJ^J L^-al JLa-" i .il Jotj^VI 

(j^. tili_)J_>J! ^Jllo ^5 cLvj-Ls (j_a Jj W! J_*_o (jLi (j^Io* LJ1 jL-»^ JLZLjlj 
p 1 r &l t** ■ J_a> : jjk Sciences de la vie et Societe i^_«JL>J.!j Llj>- j-^I 
j_jJLj (ji 4_«_i_iJaJI (ji^. (jL^uVI flj taj i ■■ (jjs jlj (_gjJ! (Lj^-^Jj^uJI) SLpJI 

J'C uij (jL^LjV! 3Ll>J! (jjjLJ! ^jjJ (jl^ p j j j II i c J*C i 

<_ i i "t-i^jj i^LtS j-^la (jL^iJ^LIj Si ±5e II IjljJl>. Lo^^ia (jl j^l^JI Sjj^sLi. 
jLSLa^l (jl ijilj i. i j i ntlj tjjii" i nil Sj^-^J^Lill Sj j i ii U i Lajlaj. jjs 
U, Loj£L*^i I 5-uIaj i LJLi. w ajj JL3 I gale I ^ cu aj 4^jj^a < r i i ir-il ^'Jl 
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(_LaLCjj 4jljj>-i JojIjjj (Biosphere 2_pJ! Sj^LII) i_gj-pJ! - La-pJ I Sjo-j * 

^ * ^ ilaJ I ojl jj ' A ->■ \ ^£,LlL« Jjj_ul_u_o ^Lliu (jj^J ^j^* t £-0 1 j . >>* * 

ijjJaal! (jjj/Lj/^I j^IjJI jj* *Lui/V!j oLolSLI! £jJj jj^ * 
^j_uJ! ! jut JiLo . cjLjjJIj (jl^pJIj (jLjij'^! jux. j3Ld!! *ljj w 2 jj ■ uj (jL£ 
(_gjJ!j 4_Ljs <_>il-c. i_gjJ! i>j-^c- (j^c. I jj' a ' ^""-j (jr^" ^0-^-° (jp^ u^?^ 

• 3aj3 <Glj) JL^t_l £j_uJlj3 itfjuu Ljj*_u_u 

cL^-lL^t-a (jj-i 4_o*jJj_l ; lJ1 |^LoII w 2 U (jl w S la * U jj-o (J""^ 

w 2 i j (jl *^j 5 * rt Jbu pjj i<Lcj_u_« Cj^'n ill a (j_o fi L2l^tJ LI CjljJLl ^_4Hj>JL! 
SLj^>.j ij»Lc *L>.j_] 4jLj^>. (jia_>>j (_5-jJ! *C i"iU tfLjo JLus j^c (jLcuj'iM 

j-jL_o (jX. (jL_aJ^M C)l q I u p_&l (j_« (jlj C U-^L>- tC_i£j£LJ1 1 JLA (^yl^. p J ^ J ' ^ 

OtjL£ (j!j 4JuLj_i jl 4_La-pe_o Cj!j_Ju £_o i_ajSj<J! J>Lja 4jj£ CjLjjjSLU 

oLCuVI J^L*. (j-o (i_gj-pJ! JoaaJ I) Biosphere 3-j-><JI 3j£LJ! (jjljjJ! ( _ ;r Lc 

: I .i it: Grow-Royer- Jacob) 

jjjjjlj J_a j_lC (JaC (J^J i Ij Laj. juil £ L5faJI iJJUfc ( _ ;r 3 (jjljjJ! J^Lli.! (jLSLa! 

jjlj^ol dJLLa (jjU tjl im'ij»U 3 j i ailL LjJLc «LL<u ojSLj jja JL>J.! I j-A ^ 
i^LUI jj Lajj 2^ I ;.^tl L^ajti 1 1 1 ..I SjijlI . (co2) (jjj^SLI! jllx^I jLi. 

j_o^/! ! J_A J' 1 i^-ilj^l j -» .^"j j«JL»JI ( _ ;r 3 CjLiLiJ! <La.l i ii a ( _ > ^i3Lljj 

(jl ^Lq£LII (ji ^j-^-l 3jj-«-«J.I qK i .it SJa^Lc. j=» L-^J I (^yifJ! 

^ **i i"i 1 4_1_j_jJ1 Jl)j_Lj (j-o Jlj^JJ 3_IjJ) 4_l3 p-<tl i 11I 4jt-i-ie3 1!i (jjSLi 

^3 . <l j , ..I 1 tiJJj) ^1 Ll>J,! Lh^ (_JJ-I.! S Jjju Sjjlaj. (j^s j_a^U U, ijj-ALtiiA 
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3I< i^ia dilj^l L^LUiJ 1981 ^Lc ((^UliaJ! iU>K mioj jLuuVI)) l-bbS" 

' .' *j " " L#K cjLayLJJ,L3 ^Ir cjLiJIj (jl^-pJI £^ajl ^j^*. 1 

3_ul 1L 

■ (Jj a i" ij (j-U" (j_a jjLlaiSLI! 

i«L>.l_La J-XC ^"1 j*tl ^^ji^. ^Jjj V La Lj * rt J i«llj_J1 £_a ' cuSuJ ^jjjLo*! 

.(jljjseil 3 j uiltb JL>JI IjtSj 
<J-d-lJ pjJLLajJI CjLjJLa^. JjjjJo ^^J-JI 1 ^1 (j-^p* 3t^I tj' L«a 

^IjQjI (jJI i3 jS^.U-.tl j 3_aL»JI SjIjjJI Sl^jlIa jLUI ^ genes «oLLl=J!>) 

jI_lIL>.1 (jt j J C j^palj— a^/1 3_ajLa_aj j l^saX! 3j»3a_l p i tiJJ 3jujL>. i_3l_u-at 

^1 ^Lbej jls j^>-T ojsj (^yi t Lul Lu-m ij V (j! i^-^ej 0^-*-° ^-^j (jr^ ^jLiJLII 
iCjIjLiII! (jjs £_oj JL>. 3 Is Mit,La . ^^j-II 1 1 j '* lij-^' 

I a\l UM LuSLaj idil j ,j-a .j^jSMI ^Ir j 1 LILlS I -1 j a 3_uLi L&jLxjl 3JLa-~i 1 nl 
i/a-utlaajl * L$j?e_a.} Jjjj-Ls 3 J_)JL>. CjLjLu (jjlit-i L)' ifi *_LL*_a CjLjLu ^j_a 

njjJa (jj> j-i^l jjji^ .cjLiIIj (jl^j^JLi (j^sLiJI ^tjjUI I « t;r LL>JI 
(jLSj .SI_lj>J! j«_L^. I m 1 ui £jjlL>Jtl (2>^ (jjaS^lJ Sjljj^. cjVjLa^ 

jjU'tl d K i"il SjLjJX. joJjtLia I jJjLs. (jj jJI »l nUII (j^s I JL>-lj «(jJjljl-i» 

Selection naturelle ( w * j ,■ ^ t_iLicJLjVI) w « j ilaJI g I ila ■ ^Vlj Evolution 
((jLuuVlj cj I j i 1 1 j (jlj_pJI j ir ( _ t jj/Lu/^I j-&L!t j-* 3.J.U1I ^JiILa 

Ijlj-Sl i«G_aj_i ;_gj mi j II jj U ", I t 1 jJj_>J,lj i3^c_uJjl jjt ^_J-"JI (jl jLp^-Ll 

3_^I_L!I 

Lo*Lo_a Ij^uJij 4 Lujlx l_Li3j-ja (j^Li Ji^ iCj^L>. cLUsj^, j < aaj 4_iaj_JI 
(jjSj (jJ njM^LiiilLa jlj-Sl (^1 (jjjLiJI Jj^tll 3JjL^a (J^j-3Ll>JI =L2jjJo ^jjS 
j-J-alb 4jj^ f_y£ (j-aSij LxjI (jjl^ - 0 ^J" ^La iSjjLajjl SJjLa^s VI 
1 j_a slliia. dlljd tjjJaoi! (jjj/Lj/Vl j^ljjl jjk ^>^JI i<U^>. La 
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J-ax. (_J£j 1 1 j U->. jui/i 45^1 tfjut ^yfl (jjl jUll 

<U-mlJlj LJLc 4ia3 ^ (J^?^' Cr^ O JI JJ'^ b0 

4-xLc J-LLaj Laj iLfljLcaJ! Jj i a a 1 1 ( _ ;r 3 Jijj La 

i Lo* ^_j_jJ1 Cj!jL?e_La <J^>. ^**< mi j si < a a jj-a l£J^-*^ 

^q-JLc Lgj p i n**( \ (jy^-Jl *JJ ta^Jl jj-ujv ..A'tl j-jlu 

Sjj!U!j ( Ljjj-jJ^lJ !) SLl>JI ^^^Lc. (_£^>-^Lij >Lo-^I 
.JjjLU q^JlIIj (jj-2-II I j-di jj>.!jI lJ £ sLj^-^jJ^J I 

J) 1 »**'" t4_jj-Aa^>. ^jj-JJ iCjL_a_j_L»_lJ1 <J^Lj>. 

'4-gj> (j_a SLpJI j»yLc I ,jj a (jjijjG (jj^I' £ *-^i>^W 
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( j_a_JjJiILa .^J-J>.t ^ J £ya J— ifu_tj I J * C ' ^ Bl doll £^_uj!j JjjLj_u]! J ' a.dj| 

^j^S <-i!j-JJ ^-3 ijJ->J! L^jjjIij jl 1 i"i a LjLo-l (jjjlJL>J!j t^-La i all 

(jj/jjj V iJLii! J^uj-u (jlc J>!a2!! 4jjla-i3 i^jJ !>)! 

JLu.uL-uV! Sj^LUI lJiJJj jLSLII 4ii>illl (ji.Ls.^I^^iJ! «Vj-a> ^Ij (^lc- <*j>ti-iJt 

. ( _ ;r >JI joJL«JI 3jL>.j j£ij^3 L^-lLcj iSLpJI ^3^J>J 
(2>-jjJ! (_^>- ijj-uLiJ! p la « a I jlj -» j SJljJLc CjLj^jJj (jl till j ^1 i al i gaj 
CjLijI£LI1 1 Lfl-q-Al ^j^illjtjj i4j^jj3 CjLjJjiJj_u_4-i (jj jtjla-tJaJ 

( j_a i_£l!Lu L^j^j '^J^* 1 (J-° ' } (3"! i"i * (jj-IJ L^-Lgaju t. 1 1 n**( f i 4_tj>J1 

^tjjLjj i3jL>.1j 3l_o* £_L*-a ijr 3 i-djLiujj i L^l^ cd_u_u^J1 ^-pjj i^JjLilLa cjl_j^£La 
t j-jj i^i^tl (jjJLJI 4_iL$j I * 1 ' a aj '"'^ i (jH-Jl *j '"-^ i.'i i nil £j\ r i ntLa £_$Hj>JJ 

. 4 * " I *^ -(j S j j tali l Ij j»L«J! cjLjJ! joi^. LLiLj^ 4jL>- (^yi^. 

.pulajjl (j^ i i nil ^ Jl alaVl 

( _ ;r a (^yLXLal i ala> I ^1 j^ujj>«J! Jj^-so LLfli Ju^aJI (j_ujjj i4j^jIjJ!j Ji^.V! 
j^s_a 4_o^ ^J^_laJ1 Sj^itll CjIj^e-lL p^lj jl 4_uj_u * » j I U 1 1 Jj i3Lj_>J1 pi^, 

Li^ta (j^j'-iV yj^*' (* 1 ""'J lS 1 -^' cJ^^' * dhO uuJIj j jl>.!^JI (jj-2JI 

<. < i < « ^ 3jl [ n^w Jj t < la a a Laj_uJ_a «Ol!i i jj-ujla ^LlII jj laj j^-aj^j 

(jl t_4j>.tjJt (j^a .(^Ula.V! (j-i-ulj i .ill (Jjb«JI ^ 4jJJ l? j J^ lS^-" 1 ^v.tl 

' w l^ll i 2 J j J (jr 3 '^J* 1 ' 4jj/LujJLa i(J^>J! I J^J I Jls. aj 

«i_ljj-jJ,1 ^_jLl_LI1 fii_j^>.Lj jj^o jl t(J j uJlj i(_a1 jlaVI ^ cLo^Ij (j-o ^! ^_*-u 
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. <Lt-u JLt^JI Lo* ^J^_laJ1 jcjIaj 3jj)j-tiaj jLi£L!1 ^1 aUtl ^**£> J-) 
LaLL^Li cQjLj CjLaLa_L*!j i4_Lt3t_a 4_t3Laj JoLa-lLl p" j" 4_j jj^J I j_&LlLI ji 
dili Qc jj-yi i5jjjJ,I <Lc! jVI j a i ntl Sx.1 j>VLi (jjptia aAjVjV JjkVl 
VLa-tk! jjtLtil =Ljc_uj QaSij . Lgjl j) jajjtLai! ( _ ;r 3 («-#3! j> UJJ 1 1 *~ , "'*^ > ^ 

.OjjJlojj Cr^ O^-i^ ^y2-liia»ll '■. 1 1 Laf •(J^?"*^ CjLaLLaJ 

Cj! j (Jjj>JI 3Lo~ (jja ^jVI Cj! j i i ntl J . %»aS?l (j Mjttl ^LjJLij ( _ ;T cLa_L>.VI 
. 4j_aL£Ll_a ClJIj La jJaJ! (jja£L"j ^J-^- 1 l) I JrJ^ *4-l<3L>. 4_uj_A| 

3l_j_>J1 pic (l_LfljJaj) Lo^jjj^aj 1 1 j a i n~wj ^ i^J^iaJI 5_a_t3 

p ' gaj d j * taj d hi i ii La ^ Lfujl 4 jJaJ ! p_*_uL ^j-loj Lu L3 1 jjj . 4_u I uu 2 1 ^ ^LlI 1j 
oJLib £_j_a_>J (j-aj-La 4jlj O^oJ! (jj^Jjj ^jj-aJI j_Li? ( _ ;r 3 Q* 1 ol 1 ala. I 

Louis ' j c 4 (^j-o l_Lll jjjl2Hj Liejjij jLla-i ^Lc sL>- Lj^-^J^iaJLa 

£_j_Ju jLujIj i^palj-oVl ^ I c <■ 1 1 <"tl Q5i.jx.ju (j^LiJ! Pasteur 

( _j_Lll I L-J LSLxJ I J i " 1 1 jj » 1 a 1 1 Qa jaCjJLi i4_o~ Jljj La JLaV! tfjuk 1CJ5J1! 

L^ujLajij (_p3lj_a^/!j Jj i(_psjJL! t_)Lijj/l 1— al uiSu i »l i— a i n" < _ ? ILl 1 iiLaj^/l 

4_^>.LjJI)) g| j n i ii i La IjLAj i sLj^. jj jjSLjJ I CjLal mi'^VI f_yi\ ja^jjJaj 

jj->o Ltojj^.j ijj^tHjl 4_o*Li Q-a 3jLLa_a duL^ ^LjlS cL^jLuj i((4_uL(_ujV! 

cLjja (Jtj-J La '(j-cl i-LaJI ^«IL>J,! LcLkxS I i eaj] i—kJjj Ljjj-jJaaaJ I j 

a**t i n**( i n 4jl_>J1 t»JLA Qt OjHj La 4_aj (j-tuJ C&^3 ' Jj-iL-UI ijr tii3 Lo^ ^J^jSLxJI 

) S * ' j (jAjljJI t p i n"j-j CjjII ( _ ;r Lc (jisljjcVI Ijj Jamedecine i_JaJ! w 



225 



ijJoLit_a (^jia-u LL <j_u LJ 1 jj£ 1 JulC ^ \ < u 4-11 g ♦**( i olj ^^LjlJI £jjo 

: 1 g g ^_j_ulL1 C-ujJjj CjLij>»1j (j I (jj-^- I • «ULoLj ^oloJlt 

jtioiLtLu^ jS.La.lc ' La ^3 (j_ojJ ' p ' 4-ilc JlJlC d-L^al ^ILaj d ^ ^ a 

■ La •?»-" 1 1 1 Ljj>.jJ^_uJ1 ^ 1j LLaj .^j-'^LJ.I i a^lss-A jj-a ^.Lfl^l Lua L»_ii/ i (Jj 

-<L_j_<j_Lc 3j—i_ut **' 1 g *^ 1 • * tjiij £_-ua_>Jl ^^yjju t 4-llc3lSJ . (^y^LjIo.-^M 

j^j-S »lj j->J) p ALAj I) ^ 1 r L?^ ^ ^**' t ' j)K i nil jj- 0 I J J-C 

i Lls-jJ^uJI jLIal jjLajj (JaIj ^1 ^Lti Lb j^Jj i .ill <"«! 1 1 

JJL>>j j_ jr jJ1 ^jjj j i all ( _ ;r 3 jJj^LjJ I ^^IkJIj iiLaj^/l JLiol ^Lloj^ JjLujj 
j^jjj ^LaQjl I Jut . LjJLt£a«j JjLu/jj sLuJajJI j mil «LUajjj<JI ■ La j LajJ I 

(j-oLUa-L. V! 

- - la ui * a\ , W\ i Mi"m 1 g * a ^ylJI juuaLutJI 
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Ij-laj t^j-ml j i all (^Uis-VI jL^JI j j»jl«JI (>U oLa^Utl ^ 5_.^U , „tl j 

J-j^ljUl L^aLal £->^3 id j qUtl CjUejV! j_J^»o (j-a V jjsUI (^-Sj 
»l « I » II (j_o 3j-°3 liltLLfli (j S jj V tiijjaj L^ULlSj I j'j^j ui CJlXajS lil VI 
I <j_a dJj^ 

(jjj 4_^al_2ill j 4-L£:Ui>.VI j JUjUaiaVI 0>K mi 11 LtjJjj (jlII cIjLj-aUl 
^SLoj V d 2 j 2 — II 0j_fl> (jl (j I c i 4_lj>. _jj jjSLjJ I J djnUtl CjUI£LaVI sUaj 
l£U J ^Jl . cL^/l j inll cUa_a i JUu Lj_ij3 t ^jj aJ Cj 1j 1 ♦ mi ^* i * L^agjeJj 

J i a a * a CjUsUaoi-VI (jl_i ipajUl vl VI ^a-u JL3 Cj^I'C uill 

LgJ (jj^Lj ' u 3 Sj?-»J1 aJJt (jl idilj (j ii'Cr L$j| (j^s- i(j^n_i (j£. I ^ i aj _t 
.(^Ul^Vlj (j-JjlII JxSlmXI ^ J iaAtl 4-aJSLtl 
(_£jl .jVI jl_^_>JI p j la I " JtH^j (jjj w fl jJ (jJ i Lis* Ciljl Mf VI Djuk 
^JIjJI (jj£j (jl ljL>. pU.1 ■ (_g i n a £-3jl (.^i^- ^ n Ut l iJliJe- i il (j-i-ul j i nt lj 

. J^LJI I j j-^l c*"^' (JSLiiuiil Jjl^JI JjJLso ( _ ;r 3 Sj_uaL>.j Oj taj i u a 4 j i U II 
JUJLaoj tsLu-ul j i ,il| CjIjIjJsJI jLiejl ( _ ;r 3 jlj a" < .iVI (jLC^j S j j Laj-J I (jJ. 4jlj 

^.a (jjUUI (jV ij»jL<JI ^_^>.jJI (j^J iiLaj^/l (jjjUs 

Ua-j| p ^ I, I (j-aj .4_lj>.jJLII 43 J O.l^^J CjIjI^SJI (jjJLitjj (ji Ijjj (jjSLj 
.3_uJa^J| 3_mU .itl jljLc! ^ lUajljjj vliUtjVl 3 J^-^J ji.Vl 

(jV i«lS_lL>JI (^yi Uaij VI (jjijia iCjIjIj^JI <. uul>- i^^LiJI aj i ilSj Lai 

4j^KJI 5»LaSUI Sjlj^JI dJJj JLjo ,jj S-uJ(-a Sjljj L4J J^jlj (jlll 3 K Mill 
4_o* jljUl Jl)L^t_l^LJ 4_l^_l^>. Sjljj (j-° ^-J V (jL^ l_Lfl> (j-aj • I J~J-^I J-l 

L^J (jj-SLj j 3 j j UUIj 4xL«JI sLjjj-jJjUI 3jj!UI cr^ c~ 

^jjj^aJI j^ljJI j i J iTTi 1 11 II (j£. puljJI (^LsJ,! (jjSijj 4jsjSL>JI (^ LflijjJ 
CjLaj I < II ,j_a >Ljl^ S^LaVI (jSLaj JUJI ajjt .SjbVI j CLlLtjVl (jrU 

. p-fli^l n" t nV ji (jjiUI 3jsJl>J «Ijjji iSjjLU 2 j 1 a a 4j| (_LrxJ I gK U*.jJjjSUIj 
it_ilj^jc_U ji » I i j It L^-al Jl^t "1 1 ill (jSLaj i^^IkJI jjLui^ 1 Li^-jJo-UI (jl dJJj 
i^Lx^j 1 .1 tl jLsoVI (jljL>J,l (_£jLaj iSjjUl ) j«* ^Ua J ■ La I j_fl>J 

.^LilLii t_ij^>- *UI jl 

LcSLaj lil (jSLajs IjLflij ijjiLsJ,! oJJt f_yi\ sLuJIitl (j^ Jj V (jL^ LLfli (j-aj 
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^J_>J1j i^^L^l c L*jl (J-J icLjj 4xjL) t j^ J ? until 
<j-u 4ja^L»JI ^jjjs (Jj-><-i stLiii J_c£. (JjtAJLi ' aJaj Lul 

jj^ 1 ' c I i aj 1 1 jjjJJIj 4_JL«J! 4-j^.LljVL] j-J-^JJ 

I i % . ' ^ jjjs UjJJ i4_i£.L<j->JI "icj-Jlj 

^Ljj-iAJ! JLtco : (jr )j^l Revolution jj-ujjl! joUl 
i^jLuLpJI JL^o ^ :4_uL\!l j (Sjt-iJaJI jak:) 

IjUj/Lu^I ijuLjJ-iiJt <_sjjiSL!l cul jlS^ (Ls^JjjJI 
Energie 2 -al La II ^_ILc (^—3 <Jlil S j • La * 

Communication, JI i*a jVIj TransportJ a LJIj 

lElectron qjj * 'v l^lj Electricite, »l ;j g-£ llj 

Sjj "i I I 4 i i ii i T l_l Lai . jJI . . Lgi>JL«-aj Cj Laj UU j 
^-Al 0_a_) 1 S 9 it iLxSLJI I J_A g-j 4_i^- jJ^q_uJI 

1 *j J 1 a a J^-*- ( i ^^_j^5T^0 i— sjjiiSLII 

^j-jJI VI <_Sj_<ii£LJI oJUt (j j j Laj Ij-JJ joJ i«CbjL>.j 
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Cj!j_j_lJlj vijJLso i_3au-u ( l_^jJa-uJ I) CjLuLl>J! (jla '(jjj until OJ-^' (Jr^ 

. (^hjj Jl>.I^oJI (jjJLlI ijr 3 d a t nL>. 

L$_l J_<J-1 (jy-^l jj*^* cJri^ 0 tJj^- 1 tl)' L)l UUVI (j^^ 1 i* <<t (J-UJ-J 

i la Revolution biologique moderne Sj-^LkII <L^>. _o-uJ I Sjjlll (^ pi*] I 
J-iijtll! ! JUt (j! j)l i(_gj_<iijJ! (jjil>JI (ji^- djnUll I j"l alia ' ^ fljxtaj ^-itu 
(_j_3 i^_«JL>J,!j p Ull ! Jut (jru CjLS^LkU jjU'tl J . Vat p j A" ^Lc LiJlcLijij 
I i I » q jj L-Lj T p j~l laj i "J »l tt-L«JI cLiJjj i ii aj ipUlt ( _ ;r £.L«jL>.VI JJJ-II *a-Us 

: I ; i, i n't V Vlj^ <L>._aj (j| ,jSLa! 4K dili 

(jl 4 JLl JL>. ^ o lr tfLsol i _ ? J] ^IjCLttVLl La Laoj (j£La_U (j-a ^ ' ' ^ ' " (J-^ * 
,_LsJj_tl tfj-it (jl Ja-Sl SlijJLaJI pjjjl JLajl (j£. 2_aj>-L(JI .".I .'^al T.tl J^J 

^ 3_aL*JI iUiJI jSLJ-ulu, SL^jSU [ (jSLal! J^I-j^^l-J-JL^jl ] .oMidl 
tfjut ii!ju>.l (_j_a I j < uLt-u I 'jj-i Jus (jj-i *^>t!-^^ . (Jjl^AJI ljut 

iCjI_Ll>JI sb-uJLut ji 4j!jaJI *L-uJLut sb-aL>.j 4-^jJa.uJ I SjjJiJI jjj) (j£LJ iS.aj^/1 
JL9 Cj!j-j?e_L1! p_Jbl (j^/ ,d"jjt-»-^ (^Aj ^-^L^ ^ ^ ' a 1 (J^4-*-*\9 4 JuJjlII tjlujo. 

(j-c 'La^a.Ll!! cj!jl>.^/! pjtl cuL^j 3j_o-^! SjjuUI oLi^LaiJI 

4-jjjJI 3ljiStlj ^Ujiall! 4^LLaJI -.^Jt (jrt-al«JI (jjjut S-u-uLj-uVl iliUtjVl 
CjLuLpJI ^j£l «CjI_Ll>J! 4-4j/JLufc» jl 4_u!jaJI 4jj/Jii^Jlj i4j!jaJ!j laLjj-Lii!! (^ 

.(L^^t) 

ijy j_u_ujJ1 jjjjl (j£. J ' I Jut ijr 3 4_t-£sL>. <LLLtgJ Luj JL>. j^t_a ^aSLu_uj 

JLSLZuVl ( _ ;r ^ al_jj_j_iill 4j j»J-23 i^j-II Jj^-" 4_uut! (JiflJ (jl (jjJ) CjLuI jt It 

t_iLlSL!l I jut jJLLa^s H>"l J^ l-i^j • ' J f>'» II ltV J" ^ SjujijJI 

juS_«JI S_jIjlij (jj/j)L<jJI JuLuJI ( _ ;r a 4_uLl>JI SjjilJI pj i (jl£L^VLt (j! ^I 

(j-a 5 J [ n tl 4_3jjtll 4_j_a_ttl O-tlu fiLu_uL_ut (J^Ij-a Cr^i £-^l- J - a l! 

(j^jj-sJI 3l_j_>JI pJLc (jlsLieji 4-i^jL>.j i4j*jsj^JI jl (Jl i aj VI CjLajUU 
jtjJLlI p lr j Biologie cellulaire (_^a_L>JI Sl_u>JI p Ir j Biologie moleculaire 
genetic SJiljaJ! 5_ mJ ! it p I r j Neuro Endocrinologie-3 j ■ « II p LaJI 
jlI^JI udjjSLj (j^s £ L«j1j Laj DNA Jl Lij>. jJa-cSwi (j q i .i_t La jl Engineering 



2J0 



bjJggjjjLoJIg feJaJLuJI ,jxj o^jpgJgjjJI SjjjJI 



£-«j-><Jtlj (aU! (j-u 4^^L«J! t_i^L2jl ^1 do La ^ mAj ojs^JI ^jls!! Sj-ilLa 

• tj^ uuUta JL>.1^JI (jjJLlI Cj1jL>.| l_Aj^t_a jj^>. jjjGj_o 
4_oj^/l aj-i, p j <i ir^i (j-A £_«-i->J,lj jo_L«JI (j-u 3Ja^L«JI (j! ^.UsIjJ! (j-a 

S s j (jjs L^j Jjij-i! iSjLi^. i ~ 1 1 j La j. vij^ii jai«J! I jjaj . <Qjjir»JI 

fi ij <jjJj-«-Lo QJIJ J ' "U Sl^Jlj i (j^iLjUiJ, I j Q^uLuijSLIIj »l glaJ I 

^pJ! ^Jt idjIjJLi SJajJI .joJjJJ S-aJLiJJ 3-uUJjlII ^IjjfcVl Ijj^jLt-J 

j ."ill 4jJ Jjs ( _ ;r a 1 905 (_j_a t^lSLj (jl ^1 «4jj^ (j! (_gj_L&» c^jlsj 
V L»£ i^^ii.! V joJ^. (jl (jSU-i V» : MjLS «La valeur du Science j«l*JI 

. Responsabilite 4-Jjij . ..U 1 j** ^1 
jj^I J'n £LujjSL>JI 4jj^j_llj i4jj's null ^^j-JI I J J a Otlso (jyJ-!! SjHil! 

4JLl2jJI sLuijSLLI jjljuil jj La*i 1 1 Jix-i (_gjJI jjU'tl . L>.jj^sj 

SjljjljJI 2 j i a II i^jJLj/VI ^ JLiJ Li^ i^^LjJ! jl2jlII J>Li- LuUl ^ 

isLicLila-VI »l <iUtl sLlIjiJjjla 4 K i"i a Cjj^Ji it_!j_>JI 5-^, I '< i ^ jjS C^ola (_^<JI 
(j_o p j c V**k til (j^, (j^Io^LJI 4-Jj)J i ii a (jjk- i j ' aa 2 rt CAila L^ji Jl_u 
p-Aj^l <i i>i »l <iU II ^Ijlj ip^jLa-il jjLli! (JL>-jJ iSjLillj 4jj/LjJI 
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. ^LoL£ Ijjj * Ml p j^^JJ ' " *"> * 

nl< M ^«j->J,! Lli«j>. jls jj^lbjjJI ^^IjLc.Ljj I a j i~i jj-ut L IS 
drtljj i ii U ^Li^V L^-ajiir" i ill (_^<J! (JjL-u^Jt 3 jlr La t_iLjjjj to j^Ai i'Imm 



ij (<uVW (0-LjiJI jSlp- 3 i<Ll«1«J! i_aj ui£ 1 1 ^LwtJ! »l jiel^VI ^ 
(jl 4JLa Li La^L>.j i jl i SJL>. « jjLjj£» '.JLa l^S 4 m-aj 

. « (^^Ls- 1 V joJLc » (JjtiJ Lj 
t(j"i j -»J1 l_$J^_4-l Cj^ se i U 4_jj-j_u ^_o1j»j JLlg-(3 CjL*_«L>J1 ^£ 

.SjLallLI CjLjVjJ! ( _ ;r 3 ((<■ ii i"ill (_L>-I (j-o 



Genetie Engineering 4_u1jjJ1 3-mJ t^il U>^^ J-clj^ ^<>>jj 5_ujj»>J1 

fiL*_uJ_t_A CjL^_j1 3jj_La_>J (j ga j sc ^ *J ^J-aG «Lo£j (jr^- cJ^ 1 ^-^^ 
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bjJggjjjLoJIg ft,hli,iill ,jxj o^jpgJgjjJI ijgill 



. Environnement SJLs- *jj-uj .SjjjJJI 3Jal tall 

ij_i^>L«II £-*l>J,! «Lii«JI jjj ladoute i s \ uil\ ei^c ^^jJ! • Ljj^Ju 
^Jj i(J_u_a «U ^jjini pj JL>. ^\ (j-OjUiLJ! »1 a Latll ^Jl <?J_A LiLlaJ! 3-ajl (J^-t-ajJ 
: ajLL^aJl I JLA ijr 3 (( .i^o-a i-iIL>. )) (J^aJLl • L^jL^t_t-£5 I Jlj-£3 Lo_a LjLo* t Cjjjl_r»o 
tfj tt-L«JI (j-a (jjJ p J l '--■«_' J-i£. CjJjj>«J JL3 (jl » 

(j-C ' a£ II ii"ill jLs. ^1 (jl j uJI jj-Co-LJI U^*.' J_t£. lLIAJ! <_xjfci jl 

t_sl Ju^t ^-jASegJ Lgj 1 ^a-aLs (jy^II ^-J ^e-JI p-l lX2u ^[j-lo^\j ip^j^t-l ^_a 
t _ J3 _J1 Cj_J^>iJ <■ . j t ) <LS-t-3_c fiLajVl (j! Lst_ua!j jLt^sj ifiLUslj^ij ^.all^J,! 
(_LaL£ w I C C^J(-3j (jr-^' 4 *j ■v.Lfl-tl 4-Jj|j 1 11 U i_lLJu i4_^>.jj * ii_sljjejl 
pij 1 .ill p filal ■ ■■ jl i-iil i i*Lal«J! 2 Ul , „ 4K di! j £-aj . «.Lal«JI 

i^^Lc^/l (J_jLj_uj ' ga d * L*3_AjLiulu1 -iljj . 1 1 jal U 1 ^1 uj| ct_L(2_>J1 p ^"'1^1 1 

JJ^T^b cH^jil el Sols J i^LkJI i^IjJI 3 .5 La ( _ ;r 3 L*_iJLi Ijjtj cLtaluJI tfJLA CjjjLS 

2_jl Jlj £_«-Ij»J,! w I c p j iLtalm I jjj/jLo »l aUtl (jl idll j J J ' *** ^"j 
*Lj_«_lSL!I JL»-j cL^jLa-a c^lso magique . 4 j u< ajj j-aVI 

I I U", , „l (jj jJI 2 t^£L!l jL£ S-^jLxjjj , p jl^l ,a 1 ta 1 1 JL>.jj i3_4jjl2JI 
pi la * w I c t." < » i < ^> jL^>.^/1 ^j^* * JjjjJiS Q " Q '"'^ (_3^j_uSLi j j u 1 1 

p^jjSLI L*jl j I »l <iUII (jl ^ 1 .1 i't V dilj <J^ cK'L*- 

w ^^"^11 (jUajj » iLrej-atj i^l£L>JI 0 ta t (j^j-uj ' a_p ^(jd^ J ^ ' " a 



IjJr 1 11 a p_L«JI L^lS JJJ^sl (^ll! SJijsJJI ^ >Lt3 J^ell! I j-4 Jla pj 
( _ ? _Lc.!j iSJjjJI JaJi-LtaJ I < 1 <i La. j ,2j^ I ;,^tlj 4j^< , mil (jlslj^.^/l 2_ojL>J 
Jj (_£ jJI pJUJI L^j j^jiIj (^ylll Pouvoir sunsentendu 2 jA-^tl 2 taj 1 all liilju 

(jj)J uj I Ijl i"i**i i n aj «cLa^£L>J1 p_i£L>.)) (j^£LjJ ^1 t Ijl i"i**i i n a (J_aJt_jJ p£L>J1 
» )L*_t-atj *^j>.^/l ^^_ufoJ! (j-a "J Lj£LI I »1 qUII ^j^* 1 ^ 1 1 ^> 1 dJJjLlj t<Lci * ' ^ll 
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^Jl ^j^jtiLaiu 1jjLt-£i£ djgUII p ^"j I $ La »1 »Ltll ^j^* i jJis ^j^* i ijr 3 

4 JL>JL! ijr II <J^_i-a^jLl p^jLst_ii (jr^ ^ I** 4jljj-*_u dJLjjJaj cJL^* ' "J^ ' L)^ ^ ' 
Lo d_«_Li. Cj^>iJ (j_a pliia (jl Lblj idjjLU l- < i ulSUI ^1 j! 

ja^HlL<-uj (jj.ijj V (jj jJI »l nUtl £yi j^a-I Lc j-i (Ji-4f jl i"i"i i 'I U p-JL«J! <i i n_i 

I gou: £-ual ijH^' i-^ilj 1 alHsell Criteres j_uL*js ijr^ p S * * T* ' J 

. p-a>j!j_laj L$j ^jUJIj ijojtj^-^j 
(jjijLjJ! (jjjJL«JI ( _ ;r 3 Lgjjji ^1 <LLaluJI oJLfli C ■ 1 1 o j J-i! i Lis. 

^^Lc'iM (JjLj/j J L^Lflj i jui/l i tu\ (jSLJj (*_jill s *-*jLs Jljj ij-jL^JIj 

vIjJljcJLj LoJlJjl^ imedecine <_<Ja llj i(Biologie I_lj>.jJj j j II) CjLjjLljJI 
ji television 3_ljj_U d-clj'iM S_JuLi (^,1^. («.Lo.VI »l sir) Q^-j^-jJ^-uJI 

. «LJa^/l 4-laLm (jjjjjLj 
^^.3 tLxxiall j-alj-iJ! (J!>Li- (j-o p J i ■■ a I? CjI j «L±Ia^M LaJiJt£.j 
^ i'oj-U £j j j' a 1 1 i j la c IjjjLj (jjiUJI ^Ir (jjjj/jLxj p-#jLa d_uj_U dx.li^/1 
L^jjj aj (_^J-II (_pslj-a^/l 4j>JL«-a ^Laij ip ^^taJI (j^ajcall «Ijj>.V p-#J-JJ 

«.L^>-^/l p_Lc jj^-J 3j-Jl/l j U 4^^L«JI a'jJt (jLJu (j^sj . uJI ^Ir »l jUVI 
si a \ < tl (j^s 31j12J! 4iill dJJj i jjAIll i_i La- ir^il 2 Ul , „ jjjij jl i_JaJ I plr j 
p I c j >l_o-^/l pJLc 4^!>L»JI)) (jl jJjjj . d j o Itll dim njll (JXhi'-y O^ 1 -^' 
j j cLil mi" (j_a p_Cj-JI w I c iCj^_L^SLJI d LaJ i «t JaJI 

siljjJI 4 j mi j jJI j dLJaVl 4 i M j I j l5 ill ^j^j;^ 1 • alajtXL (j^iJ i^ujVI 
(."i I 3- 4-ulal I d A , ^ j 1 1 £jj Jj tl _ , , , t -r a d , , d i ,i jlj (_gjJI W ~J * II 
0Jl2j-1I sLJa^/l dJLl cJb. Lj^ . I i aj? '"'j * gSHI JLvj I j-» * t (_ylll 4^j-JI j_Lt" 
w a uU MjjJI *ljjJI (_L»-J >d uj| , „^ll I^Ut", , uj ^pJI Julu^UI dJiill (J^e-a 

j-taJU JL>. (jj^Lc d_oLj| (j-a i u J_LI j ^ 1^" ijy-*ll ^ jjJI (J^tA d rtl ^ , ,.l ^j-a j^^JajjJLl 

l£1L»-)) 



(j^o j^>.I ' ^ a * icQ^SLJI jj-i (JJ ^ ^> * (j- 14 -*-^ ?-L*i*i( s-Vj-A < <_il_>. ^yJI 



bjJggjjjLoJIg ft,hli,iill ,jxj o^jpgJgjjJI ijgiJI 



tj\ m~hVI jjj/I^I! i>L>>jVI Ijlaj ^L^a^/I ij^c- p j~ * 1 (j ' ' ■■" (jjj-II »l oUII 

=L«j>.jj j»JLc (jJ! IjUjjilLo IJU^a p j i "j a i ( _ ;r fli=J 4-laJ»JI tfJLfls 

jJjLujjJ! £j_aj>. ^ Jl^-**i i ii i tflj^ t4_t-aL>JI <Lu3jl a ' a -»**' rt <J^-Jj « J-*J^ )} 
i^Lla Les renards c-JLtiiJLa i^psj^l ^jut ^ 1 r SjLcVI (j-o £-it 
^Lla iLes oiseaux jj j ta llj t jLa- uiVI ^ 1 <* i ~ T Lj iL^sj! jJl>j 

. Lflijba- pul jJI JjjJuJLj i I J i '—j I JJljo 

sUjJlxIj (jjj-ll (j^ialall,! Jja IjJLtj pJUJI 4jt] LUjI-ijl LiK ij_d>Ui 
^y-j-Sl Laj. V I J L^aJLa-" i n_) (jyJ-ll <l Lj i iij-ll ( _ ;r fl> iJJLfli JjlJ . cLUsjl 
«P_l«jl}» (jV Ijia-i 1 p j" * 1 ''-o^-^H (j^J^d * -p ■ " 4jj/jLx-3 

Jlj^jo ( _ ;r -L«_j p- t -g- tT iJ I (j! tJj^Jlj ■ p^-il to! i ii ^IjJia ^1 (.J-ijj i4iil! tfjLfli 

tj*-i j»j-J-II <l ' " il't l5 j-II la difference ^1 j" II I ui-La jj* I jut (jl^ Lxjj 
pJL«J! ^1 itfj-ol (j-o 4JL^C ( _ ;r 3 LsjIj w a x ■ a II '■» ipJLuJIj w aje LaJI 

1 * t nLJuj LftjLi (j-^J^^M jj^LuJI I JLA Jius iOJjUllj jJL>J1 jujui 

I "'j j-jju ( _ 3 jJ! Caracteres CjI a m II (j_a i(jl_p.VI pJajt^a 
d I [ i iij (j 1 - 1 L>.jL»^5 I . g a I i" jutLjii LliLa idJJjJ 4j*_ujj • QiJ OJ-^' 
1 j_a 2 al se • a llj (p>j3 nl~ftt) 3_ujJ,| 3x.| j^/| L^ajLa-'i , „" ^^1 3j_ji!l j uul\ 
tj 4_jJLi jl » jjij-^JI 4_jju 44jlL1I jL^j-u *IjJ »l oWTI j a $ 5j tl^-uj i* i_iL>. 



ijj^sLi- j j< tr> pJLc 3jLj£.» Societe des savants »l ^Ull ^-<CiJe.a 4^_<iIlr>JLl 



2J5 



o ' a **' 1 J ((j^jj^-a Cjj-jjij) jjySLjj-a^M ^JLjlII 1942 jj" < njJI IjLA £-t*aj 

j«JL«JI «Laj| £-j-«^>- 3jgUII ■ -»! a; , ^.t I jaSL>J! t_j^>.j :<lU,LjlJI-I 

* < l ' a 

L<IjJ-a Lx-ij-2j VI g lr ' a * i a a pJJ 4_oLSLa) ilc • p La * \ 1 i M iTitl— 2 
(jjSLj jj \ e-iJSJ oLalx^aJJ OJLA (j^Jj i LfljJaa. ' (jSLa-i V 5Jj| (-;r i^- j^Jj-J i ■ La 

(«JL«iI J>jJ.t J^p->II j-^^*^' U3^J o' : OtH > *-^' f JA ) J >?*-^' _ ^ 

I g lr £-aIL>J,l Ja-L5ej (jl tfj^S (jjs j«JL«J! V^?^ : ^.aIL>«.a-U ? ^faJI— 4 

le monde « LsinJI ^aJLc) jL>.lj j«JLc 4jjLij*.I . ..U a JJt Oul£ Uj 

ijoJUJI ^1 air" i .il f.juuj (j^. u>JjJ ' "U ^o-A «jLlc.V!» (jls i(des savants 
JLS »l a I » tl cLjJj'i i ii a (jl CjVIj_l>-j cU-ul j i nil (JL>-j jo-A 

4jj^j-a jj-^- 4!uIuLl1I j^j-oSLII 4_j_a^Ji]l CjIjL»Io*VI <L?c_uj LjjJL>. Ij-jjlj CjjjJu 
Q^j" i"i a (<s-£jL-> SLai »l aUtl j-«-<I/ i4ac.lju.aJI J^LJI ( _ ;r 3 sLulj_<J,l j-aljj 
4-JjjJI 2 j j j J 4j^L>JI j-aljJI ji 4jj'C i nttl ^olj^JI i_ajJl£u \julhx-ui 
CjVLa_a r I ta IX I (^1 j-alj_JI oJUt 4jaJjl ijjjjjl (j-u L$ILil£!-aj 

dJJ j (j^. 4jj_A^>- jfl-al ^jljjI CjJJLs- JLa3 dJJjJj 1 1 j « I a (_£jj>.Vl jtl 

. 1^L>. ^^t-Ua I 4-uL-tiai! I J 4_u_oL_oVl Cj^t_JI * JjLUallJI- I 

jijljllj 4luJI j>*a3 L*>jij (jlll o><< m.U-3 

. . . I jl 4jJ|jjJI t_!j_>JI t_!jjlu (JL<li>.l-4 

( _ ;T ic ^ ^jJI 4jJ,L«JI 4ILiJjij i .I aj j » i"i_t J-!l joJLiJLa ijjjjji-VI ,^1 ii jLaHJIj 

(j_o i ii iVI ^j-Jl i2>^ ^LsjJI tJ^' <j-° tJ^^-y <j-° 1 " o^j^' 

^Ji. jGj jj>. t4jj null «^j_Lj_>Jl (jyjlj^ll CjIjJIJI)) JaLti_>JI 3jj)j-Ua tit-o* 



2J6 



bjJggjjjLoJIg 6_JLujJI ,jxj o^jpgJgjjJI SjcpJI 



. cLLljla j^^lj-^t ci^' (J-° ^JLA 



<wlj$JI MiU 40 JU* ? 2*44 > 3 1 nil 40 feJall ^Im JA 

dJs^LdU SjJUtlI.1 (jrU (3^JJ (jl Oo-Ltl! u 1 1 n*n :<__4 3K uijl j 

l_gjJ! £^jj_uJI (J-lL_LJ! (J^Li- (j-a SL^-Lu '"'I .'--al "1 1 (J^ejj £-«_>JUj (<—*-!! (j-u 
il j" j tjj i ■■ "J , I j". Ul , „j idjoUII dim uJaII ^^LaivVI JJJlLI 4jJI Lij-— 'I 
. i—lLujIj i 'I "<t (J^e-o i." i T i >i I JL3 L^—jLLijJ i LtjJJ (jl (j^tj ij-<-J— I (j! ' " ' 

L$_CJj i^^Lc^l JjL—j Lfrqj_— ii 2 Ul , ,.tl ( ^ j0 2JL$j 2 Ul -» j *l tMI ^j'a 

. 1jJJL?E-o Jljj V IluIii all JL>-J ^ LAj-ub i^sJUJI ^ £>>JI j SlsLUJI 

__2 ^Jlj_uj-jj-£^ 9 (J « <L>.J -ij-* ^ J •^"*- ui (j-* i _ T J L*j pJ-*-l 1 » (j 1 ijr 5 (JH^Ib 

'.CjIjJLi 4jj1 jJI 4_<_u J_1j_> ((^ic 4_t>. jJ^-uJ 1 Sj^IiJI ^_uj_t-3 Q-a gJu^ILuU 
3^_jjlj__) 4_ui Ut-Lga Cj L£j__L C-.-a.t-u G Cj l_Lu L^iti 1 J^>- Ij I (jy^ j-U_aJ J JLlc 

Applied 4_uljjJ1 5_*_ujLl^J1 Cjlj^fcJLo J^iiIL*_ul J_^.i jj-* cjLV^JI ^ 

Jim tjL^j t( _ 7 -cl r (J-jL-jI ^yJx. t^-i^aalaltll genetic Engineering 

3 J_j S^La j 2 1 J j iS_l^L_i_u_I1 i>J_A a 1 JLs&ILuj 1 l^c LLiIu_u 1 j i^_jjL_ut ^ * Lea 1 
jjy^ 1 « d j * f ^ 1 1 3j-^i*J 1 9 *. ij^u 3j-tl/ Li_a Jl j ^LjlS LJ ^ < caj * LlA 



2J7 



ajjt>yij i^luiLuiVI ii^^U (3SIUU) j^sJLI 
Les .-.1 cLll^JIj Les universites CjL«_aL>J! t^jrt-j (^^jJI ^-jj i^all (Jj^^/Lij 

. industries 

.-<! ~1 1 aJJt SJIjl jjSLii! (j-aj . d -i ■ eaa. p J i )1 QjJLjeJ (_£ jJ! (jAaLLill 
i Laj. (j-l^. j j i ntl (*j-^J V i "^^^ (J-o^J-« ''(JjLjj/J vii^tib 

(j-C i 1 I j L*a_«J jj-KJ (jjJ-II ,d ^j^-»lt 3jJ-*jA! cLvj^M iJr £.\jA Jj i JLs.!j 

i JU>.!j ■ La 3. w I c j j i ii j (_gjJ! (j taaJI g-gHI I V" i ' "<JL9^ 

rl^Vlj ,j i ,U-,tlj 



tlj J IT I 1 1 ^Jj l_LJ p_UJ^J 1 iU>" L^3E_ixIa ^3 a ' ^ ' ' ^ "' ^ Ij 

jj^e_a w I C 4 j t iiLx^^/l Cjj^tjJIj i( ( _ ;r fl«^/!) CjI m i nil j^e^s (jr^ d J^J.'^" 1 ^ 
SjJULLa CjVLsJ, ' "'I j "^J JljT J^j i iij (Jjjjaj ^^j^LiJ!) CjLLlkJ! 

L^_Laj J ■ La JJ iJJ _4_La_C 4_j_4-At 4_u_uL_ut : L^_La 



2J8 



^j^al r.tl 5J!jl (jSL<u I j-^jj i3_Juj(JI p^iLo- J^Li- j-^^ <j-° JLSajVI 

Li-, 

J_oLSLiJI ^Ijie^/I J^: JUIjG •■-<! ,%>al ~tl SJIj^ 4_<jLj i-fljyla clILlA 
Li>. f^yJt : 4^jjJ,| 4iJj .^^.uj,! djjj i3_3jjii,t 5JlI : Lut <j-CiJ jj-tj integration 
jl^. (^Jl 3 .i i ,i>LiJI j 3JLI iSjjUJ,! SJLl ^yii : 0 -l«-U SJLlj .j«i«JI 3jlI 

.Lc 

L<t£ « I Ac 4jLt» (JjLitJ q\ 4jl_Ju (j-a jj-ujtltl (j-uL^J ^LaLdU ^1 JLa-" i nVlj 
iJ7 Io- 4<L>.Lli1 ' ^ a u >i 1 1 4j^jjJ| ^JjL-u^JI ^Jl t)***i i uLl « ( j_ujj-u_u ^Jj i^i j a » LaI q ( 'i 
jl tj< ~ * I i L4JL1 aj| JLjj-i (jyJ-!! JjLj/^J! Jill (jl Ll! i 1 n"i_i 
i^jLa-Jlj 4JiLo^/l 4jlI tttqlaalaiej i4-uj/LlS i4jJLx_o £ *-«-t 1 JL»>lj 

^j.SLaj t JaJija L^Jl 0 ♦**( < nLij iCjLiJJ! 4x.^_$_>Jt! ^Jl n»**< ( nLij .^j_ujJ1j 

4j3 J_j^_pJI i_xi><J " w j'* : L^s-lj^jsl (jSLx-i (_^JI AjJLjJI 4 Ij nijJI Lai 
tiJJj i_o-L^aj Laj i^L«JI (j-oJjlI! ^LaJjLi IjjLlal (jjjJI -Slj-aVl (jjs Sjji 1^ 
^ j ■ •*■»->■ uJI d * LL^all jj-a ^ qUtl ^L»_(J1 JUj-so fiLLu_o^J1 j>J_A ^-ljljj . j-ul_»_a £yz 
V CjI 1 1 1 1 nj n It I *> i <ij ditjj 

. »l o UT1 jL-^ J-^-* ^L^l LjLo^ I C—J Jl9 LeS ijl J^^' 

JjJjtJ)) (^Jj-iJI j_jLLiJ1 jj-a ^ o UI1 <." i ~r \ \\ JUj^eIl! ^jjn-VI (JjL_ujJ1 
^^_lJ1 ^,-3 1_jJL>. 3 ^ J AUaJJl ((fJjJklJl 2Ljlj>.1jwO a! j 

CLcj^I—lJI ^^Loj ^j^o »I^-l>. jLll>.I _j_Lju ^Llbj J-Aj « 5_aLc 4-u j-t-u^L-o jiJuVl 

^ i t 4_L^C lg p^! se It t<l uiaj 
^1 I i .1 'tj-3 ojjj *lj| ^ j_«Ix^/l j 3-jLiit IjLlIo aLtaJLil 

. d Ijlq 4^3 Cr^ ' 4-LlL-u i_u 1 h i 4jjI/Ll!I jll (j-ii. 

^jjljj-Sj jj-ijjl p^jLx£,Lj LiaLa- Mil {j\ JL>o La Ij-J^ Lut j-a^l ^^IjJ 
4_JLa 3_iLcJ «La_La 'OjlJJ-^ (jjj-!l ("-^J '(jJ^I £ * J *"J- 5 Cr'l L r 1 '-"' ( <1 -'^ c - £ ^\P 



2J9 



LiJI 

^aJL*Jl (JjkjJI ljr^3 * ^J"^- Cr^l c *^- U::5 >^ rftl*ll w 2 1**'" «Li£ (J^ 

j-ilij i _ ;r 3 4£j LtftiX Li i^J-I J i 4_ui 

i Lij^j (jlr LLui £jj nittj 3JiLoVI ojuk i n"t Ji^ Lxjj . I I 

(jj-aJ! j_i^jL«Jk! ^j»IL>J,I ( _ ;r 3 jaLtJ! jj jj JaJL>J! g ^ i 1 1 (j I t"'JJ 

2 U I , „ tl ^ ^ \ -r~s Lsj5 itLuljjJIj JjsLClJI 'tlhO "taJI j Jl^.ljJI 



(4 flJJa-ll) «l '*---- 1 I S-Sj^m ^ A", i4jl£.[j£l>.*$\ SLpJI ( _ ;t ^.Ijj J-i-*^- (jr^ 
j j j <" II fiLufc^_aj i4_o^Llj^/l SjJL^JIj icLj_LAJI 3j-^>JI (j q i n 1 Lo I fllse rt i _L3t_jJ 
Sj j i* 1 11 U 2 U-^tl ajjbj .^L^a^l ^^LcVl Lcl 1 11 a t-Jj^l 4jt i^I j dJLL 



(jl l_Lj_Lc» :<J^JLi ^1)1^ lil (j-^J-H j ' ^*tl ^IojJlIL ^Lt^lj j«J « ^jj^jQ 
i L^LukLaj ijjlsjV! (jlr I j~j Laj i ■■ i4j^ uuJI jLkjj/I iJr lt O i njl i4^jj>J.I 

Lai VI 

4 j i nLflj sLajLa OJ-^ i_3j_<j/ SjLjJijJ! (J^*-^! ol" tftLII <■. i It-i) 

(jLuijVI (jyL (j a i eaj L#jL3 i43jj>J.I (jLuVI (jp. L^aljlo*! (jja (<s-C.j-II 

j-^j-j V 3 jjjijJ! 4_uii«J! (J^i*^! (jl ^1 j j i"i i (j I I h-vI j (j-o Laj 
^.sLaisVI j (jj-jJjK'tl AjS'tl (^a S LDI jjjj -jjU-.tl oLa}Li-i ^^LVl 

^ La i 3JjjJI 3jl jl) (j1_LliII 3_ojSL>. <CL-ujLa (_g jJ! j^e-JI ( _ ;r cLi>-Vlj 
,3^L>-^I (jj (J-J (oj-^-" I Jufc (j-o £-jLJI jJulJI j i ol i eaj3.VI 

w 'I llj iA j <i Ull cUcjjIajll j i j agJI 4-a^l i 2 i^oJI <Lij^aje-uJI 
(jlajJLlLi <Lalj JUj^oJ iLLJI 3_l3>L>.V| t«ui!lj i4-uLiVl j^JLcj ii_c».LII *bf 
3 5 MiLtJI 3-uiL«JI 3^^^' c^l U^>- cr^ '4-uiij .S>iJI <_yLc L-u^aJD L$jV 4jV 

^^-ilij ,5_jjij^Jlj SUcLijJI J^hf^ Cjjljjl JJS 

tiijjaj (^'C i oajjj^j Lai a < .I La^) iLo^jJ^iaJ! ^^vLi- VLj Lo-uj LULujI ■ La ~>j' 

tilJliiJI t—ciJ^I jj-* ' ' * ' gall i * U 4jjj)j-Ua tJ^^J (_a^_*_o «L*i£L>J1 i>J_A (jj 
(Biologiel_Lj*.jJj_LjJI) 5_^Litj j i^aLiJ! (jj$-J j^JJ Las. lijijf lil lL gj^LiII 
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26 



:L»$j$mJi$ <uuas it 

3_ijl_2_a jji dJJj (^Jl i al .oJljlj Laj Jj i2000 
l_S_ i '"a I 'j j ,-, Ci-La- -LB J ■ au ■ ■■ i 1 1 djglr 

3jljS"i i ,it,La .2j-> j^tt ,2Aj.,-^tl j ajL^jJ,! v2jVjL>J.I 
1 957 ^Lc jlLo i"ijjU* jls Prospective ou Futurologie 
. o Jju (j-a Gaston Berger, (jjj . ..Lc £-a 

]}L?e3l t^-tjjj i nil jj^ J o 1 1 11^ t _^aL^r uiVI ^* | 

j»o-lII j_L«-i (_g jJ! jaljlli! ^LaHaVLi I j ' uAj 4JSL! 

I 0 j_uj Lajl 
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.(^jjjjl ^1 1 ,i"tl * 
■ (jjK i all j -- fll!| * 

. Sljjlt (_gjLu/LU 4jji 4jj uuJI * 

.(3_u2i]|) Lj^aJajSjiJ! J i a flj 2Jal uJI JLaX.^/1 jjj^o * 

a.j.un J .v«SM j^Lii^VI j_aJI cjllji SjLj * 

. 4jj mm II .-tlalUHj 3_j£.j_cJ! 4-lo-uJI * 

jft_jJilL] 3_ajlil_a I J-* 1 -*^^ ' ' >3~JJ " ^ \1 ■ ^" . .. 1j„UdL>. Lo^oJo^laJI 

< a 2 U (j-u^-I ^| * J>J ' m (ji 4-il.i2XuiXI *j tajll 0J-$J L_oL_oi (jLb i£_aIL>JUj 

(_£ jJ! w i a 2111 iJaj-LaJbj i ■ la 2 J 1 1 w i a 2x11 LJ ^ a uiSLj La Jj i LU jiaitj La 

hint Lu! jre>- <yj i Ijl jjs-I LiLp-l LLulojI jL2iti 

.. I j 'C it ■ La a * Stricte 2_o-i^e_a- l_L& Llcj I'n^ja 4_^jJa-uJI 

^Lc (jr^ ' J ' " ^ 1 L>^J-^ iSjL^Li filLuIoX J^-*-" lO -1 -" *- 1 ^ 3 *' (J-^ jcH-tkXLs 

(j^La-i CjI—l-o-Ij- Ja^>.j_i J 2 " « I JL3 ,,1 1 Luj-taj J^Li. Lul La£ 

JjLLi_j 2 a \l , ^ 1 1 La I iLp ajl 2 a (j^Laj I i 1 3 La-il i4 jLaLLaU L^>.jJa 
jjiJj l( oJLtJI 4j>.j 



ill 



UpgJg 1 1 II | _,I;STiho jjh'm 



Jjjljjo ^Jl2j ' ga a * j t4_uLajUU CjLo^aJ^aJtSLlill 4_t-aL>.j t^a-ill L^SLLgj (jH-^ 
(jl jJ-jj iJjulLI Sjlj^l (jjjljjo i3_aLc fljj i --'j , r U jU^-",tlj j j Till 

3j-o* ^^y^ £_ILu_u s-j-U j^-lj tjJxSXuiXI 'J J J*' JL>. ^^1 jL-ujVI fiLcLLajj-oLi 

Juu ^cj ^j)^ **'**' i ii ' aj^ iS LaJuJl?eIIj i ai£Li-m al_sI J_A^/1 jLlo*I <J^>. 

(jL£ lj>l_a . L^c.^Li ^ o i n't (jiJ! aU-^-tl jIjlc.1 w 2 jj n_alj-&^l ^Iz. (JLojVI 

l \-a Jlj>. (J,-!} c_ ■ ^" ■ .. ^ *j 3_iLo£LJI 4_l3 Lx-i (jj i^> jl Ji_j_a-i J) I »**m J-a^l 

2000 ^UJ iJ^Jal J^-l (ji^ i(jSLI .5jSLx-« 3 n^tl jjj" jls i}Lia jJic jIj-2xj 

4_ul£Lal (J_03- (Jjl i n'ltl LulSjG (jyjJI j-a j_uSL!l j g laj hJJjlj Laj 

(jl 3_ljI i .I tVLi 5_lj*.jJj_ljJI 3jj/J_l^JI ^Ijjll lJ^' <j-° 3Jaj. jIjlc.1 

i L^jjLc. ^oj^o-I dJjjG j«J I 3_jJLx_a jaS^j jj Lfl> J ui i \ (jjJI 4-llxSIi-uiXI 
2 jj i ' a a JjLaj g^JLi Sj-^Ls ^LilLi L$jlj i L&a^e-i <L>.jjJI L$J 

3_o._aJ_a-uJ I 3jj!iJI (JxSj i ii a (_L->-l (j-a (»j^L!l J i flj i al 1 j^aiajj ,| j^a i 3 <gtl 
' ^ J T $ * rt J 4_a-Iia_La 4jjjj_Laj 4 q"^ a 4 L^sLLaj ^3 cLujJjlJI 3j3jjt_aA] SjJaill ja^J jl 
t^a-J_J1 aj 1 ♦ a ^L>. 4_ji_LdIL*_al I (jl j»a ^CjJI i _ ;r L^ i3j9J_JI j_a j£-al La-lJ 

jii^l t_jjVLi it- utopies CjLJliilLij t4 jljii" 1 11 U 3_L«i«JI jLiVLi ^"^1 
3 Sj^jJI 3 jl .ii" 1 nU SjJilll (jl G. Berger jl21»jj .(«1«JLj L^JaLuj! <j_a jjjSLi 

a 1 * T1 L^_t-jUa Jl£^3 fil^t_Ua1j <J-<tC c_t_jJL_ol JuiUjlj Lulj 4j^_a^/1 ^\ 
I J J* ' 1 1 J-A LJL*-a ^3 Jniii (jr^I' d jl , , ,, 1 1 £j| ^3 1 <] ,"| £ya (j^ijjj 

3 nitl iilj^-Vlj 'Sj j j< II cijLaiLjoVI ijjIIjJI (j^i (jOlflj ^LtlaiVI (jJI 

gLa T u^-a jJljj (jy^II ' " ' i-j la * 1 1 ^_aj?e_a (j_a (j^£[jj Oj jj<tl Cjl_fl>L=»oVLb . (J-lSjj-uJL l_) 
V SjLc: L^jLa t J jS~ 1 iilLl 4lijX\ vllljo-Vl Lai ."ulxSluJll t*j|jjJajl! 3jlSjiaj 
CjL_uI£L»jI L^J (j^Suj L^Hj-a-Al Jl^Lu La qVc^ulu Al^Ctsc-a ^_jL^j iS^-^ ii^ 

(_p_a (j_a 1 (2>jJ ui » II (jj_2JI sLajLi. ( _ ;r 3 3_aL^JI CjLc.IjIo.VI 3^ aJ I J^J 

.dilj jj^-j genetic Engineering 3jIj^JI 3jj/jLLai jl Laser jj!>L!l ^Ijli-I 
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ijluuUI jjuao$ LpgJ^uJI 



tljljjLsr" i ii U (ji^. Sj^sLs. j»L*laVI j^jJ i ^"_' ten i n« LgJ Jalaj. (^I 
iiljjJLj i_4^.^ll! ill JL>.| 5j ,j La a. ^1 j-LaJLi (jl 1 nlf (jl (_j-^ I ' L^aJLaj j_ jr jJ1 
oL>oV! (j-c ^La^Li Berger 4-lj>.j_i 2 -> j i a j J}Li. (j-o L gj_<i_J! ^n-^tl 

jj-ojJj I dJ i I £_Lt-aJ <(jSLl ( jr U3LiU l-il iXjjs\ I 5j ' ■■ 1 1 j-pJU jjl ^ LjlSItll 

i Ljj-s 3Jil j_>JI ■ La « i *— (jL£ I 1 j a (^yx^sLi! (j-a LK jjl*3J! I_La > j ■ a 2 I 1 

dJLijj jJsljJI I jut jL£jl (jl ij^-UsU! (jic 2 tVal I ^jjijj \j , ^ ^ 1 1 

^J-lSxi til I ijr l! LujJaj *jj la se « tfj <"i i (jl 
J-La-J iSjLa-" i ii U j Altai I <j-a 4x-iJ-Sj e-jLj. ^1 J in' i .it, La 

i LtjjjLso (jjSLj " LJLc. idiLal j i ullj cj^icLiUlj i ( _ ;r LJ!j (JjI i ..U (j-o cjLIs 

(j * 'J J j '" U (jl J ^ .' I (j-^J . (_Jj3 I (jr^Lc I jK i"i i(jLtaLaILa Ltj-u^-lJ 
3 j I j ii" i ii U jjV iSjLill Jj^Li. JaC dilj j-a 3 jljii* i nil (jLa 'Oj^v'j <Ulu> 

n i ii U j-j-c ^1 i3ja_Lx-a jLCal ^1 ^L*a ^Ll>«j oj-jjj (JLa L»£ 

4_o*^J^_laJ1 Sj^illl cj1jl>.^ ^jbSuuMja jjk* * a 4jr a (j— 1 j^SLaj . jla! Mill j-^j 

(jl ( _ ;r JLl_LJ lSij_>J! i>j_A (jl (JJjJlJ (ji JlJ V l(^-J^ Ul »tlj (jj-SJI 

. CjI JLi£ 13 j» JLSj Lxjs J^l Cjl_Luiie3 ^ J-2j 4-ilxSj-uiXLb . j-fJ^ j Jj>. I J^ a |j_' 
J i" i n" 3jj£Lo CjLal j i n d La i jb (j"t i nLi L^jLh^j ^^"^ < aj (j_o 

(jl j-iil 3l"^ aj £ ^ :> 'l-^ . j^I^JIj L^>-l" i" i ill (j^j sLojiijSUI ,3jl j-i!l p^j" (jJJ 

: La Lais (jjj^Lt-a JjJJ j La -t * 1 2Iu 1 1 i_al uiSu i ul v^LaJ i l_L& J^a-^XI 
4_j^>. ^o-I^a-J-jJI Sj^aiiJI ji 1 * (^i t(J-LSj-mJLI (J^ (JLLaj 4j_aLL <LiixSj_uijq 

Lij i L^j ^ La j"j 1 1 SLpJI j-i^sLi^. j^usj>.j icLuL-ajVL I j" a\l c j i Lkj_<j/Li 
3^ La j (^ i^jJ.1 5j j < j II k^jLjiLSLtjVI j oUjj uil!l j 3^*^" 3 pP 1 ^ 
3-jLAJI (jl i ii I (_gl (jl_aj— ij i nil «IjjIj ^ A i ntlj (^LajVI (J i ii itl fj\ i ii -x-i 

. jjl . ■ ■ ^jj jj i nil (_gl ( _ 3 J>.^J^ : L ; JI (^Vl (jL-uJ^M ^ljHi.lj itfjLtjIj tfljJLaj 
ijQjvjJI ^-L^lliJIj iSjUj-^JLI «Ll>.^1j iC-<_ul-jVl (J-iLi ^joJajJL ^J-L1 3Jl_jjljJ1 
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L_LA c_^e_] t-^Ja.. tjj-uSLaJLi CjLtlilj (jl jjaeJJ jl uuVl jj-o ((t^jl n^tl)) (J-d-iJ 
j_oJlJI j;"->"; Ja aJSi (j " J 1 i^^L/ia.^M 4_»-3!j J ■ S-j i 1 1 j 4_IaL>.'^! 
,3-3 j LUa-ji Lajl t4 i^iLjJI olj i ui\ integration J_oL£i!lj i incorpration 
U II tfJUk '^3-' (a—*^ 4JLal_Ja]l 4j_oLijjJI ^1 i_3Jl$j 4-i^jLa. 4_JjLas-a 

(J ■ Sj-< II ^t- 1 4jj Miitl fiLo^J^_LiJ1 4_i_uJ_L$J1j 4_o*^Jq_uJ1 

I ^jj la-) <J^La* (j_a 4-j.a* j-lj j i tl Cj1j-ae_Ll1 £J_A 3j-_u_u_a Jaat-l J i r" 1 1 <Ja*l 
0>LcLal]l J (_L«! jaJI (j-a J-f^ JJLC JUJlao j_a^l L_J tajj Laa" . L$i2.jLcuJJ 

ji>s l_Lo <_J Laj3 I i3j-u£LJI CjL&LaoVI id r QJ<jU CjI a-mll ' a u& 1 

. I j * 1 * ) A 1 rt I uil l 



4_LaLSLlJ,l 4_LaLiJI «Lll^2xmXI Sj la-lll tfjufc JLa <_J LajJ ^-ll ■ n £-*IaJ,L]J 
LaJ_t£. Lul ^^-i^-l . 'jj!>J J^^' 2 jl jrTu .iU <"»ljjU".tl \c i_3jjijJI j_L->.| (j-o 

jjia'lj L - L -*r 1 jl i 'i n U I 'j j la '"' (jjSLJ rftj^ll ■■ 4_i£.Lii>.VI 

L^j i n~j 4_J!jijJ!j 3jL>J!j Cj!j_l»jJI 4cj_<j/ jl "irVI (jut-i JL>.Lj lij-o. 

^jt ^ » i m I f /h L_t£, ^3 jLIal ^jy^ 5, UaX I lSj i ■■t.l'a . ^jj^ uutJlj JL>.! ^J! 
j_jJL>. Lutj . Lgc I jj I i_3^Lii-l (jlr ^ j ? 1 1 j <"«!-«- j -1 tail jLil£.VI (juu JLi.tj 
jl j'rVLi JL>.G , J , ,,1 1 jjji^tll O-o! J La <LiLl2xuiXI (jl (j-IJ j J > (jl Lu 

Cj^ mi a i«Li_al_Jo j-la_j d j ^ j 2_)Li_4-j tj^J LaJU£- Lt-a^_t-aj>. «L>.1^3 L^jLs 
L<j/1_<j/I 4a. Cj^lSLjIii! £ JUt jV i L^j-tao . V ljr l*X\j j j ■ ijjlJI 



2n 



3j)l_a l_La t J_al "1 o M ^Jl^j l_AJ-lu_u _y-ll 4-jj.uaxuiXl q] Sj-i-aLtll 4_o*^J^_laJI 
4-jIJlU 3j)jje_a Cjljj__aj »Jua tfLI 4_tc! J iSjjslj j_iSLaj 

ra^ill C^"^" L^jLt—iLCjLjIj i ^- > * ^J3-*-^ jOl-wtj U**n La_i3 *L-aL>. i«U_Laj 
_)j I o *>mj j mi itl (J^ (jj . 4_ul___iVI 3-aLc 5jJ i ajj i4_l3^L>.^/I j_uL_Uj 

w I C £_Ua_a ' a ^" a Jj—La 1 ^_a ^J-SLJ (j^-^J (jl t(J-t2lLuiXI A-Jjij i u a 

^_£t cLcj o i ii U d **i o K mi ill 4_*_uJ_lAj t4j^ mi ill 4_o*^J^_i_l1 I Sj^lUI *_jljL>.t 
SjjiiJI aj j i ii a ^jJLjj ' J jJLj i ■■ 1 1 I JUt 4 J a.j JiJLso _y-JI CjIjIjJLII _ljlcl 
_aLa_»JI ^|j_ULi j^JjJt (jJjji-VI (jjJ rr ■» T1 I <*l L-a. 0£.jLcu3 _,_JI sU^jJj-lJI 

£j_U3jJ, (jJL-aXuJll j j la * 1 1 CjI n i ii (J^s- 2_t|_».VI ( _ ;r 3 4_uj»jjjJI CjLaiLso^Ll 
(jj-LXJ i4jj_jiiaJI sb-uj-ujjlj I 3jJ-i-II J-^J l_lL_CJI I J-0> 

^_Jtj ^ j ,"i" (jt (jSLa-i (jP-JI 1 la >i 1 1 ^j^* * J (Jj^-*- 3 L)'j t«L-aL>JI 1 '"Aaj 
^jillj 4 j j 1 1 nt I (jjjj-ll ^1 i_3Jl^j i_s^l_ul _!!>L>. (j-o iSjij mi iU 2_jL>.VI 

i_jL2-iL<_]I j SLuiLtjl __lj_vVl J}Li. <j^ njL^^I a_^L_^l 2_L.L_tl 2_uL*jVI 

(J_i^j__!lj , I 0 j jlL-aU. (jrU Sjjljll ) LaS it—iLjSLII _]j i -»'» (^yi SjijIjJI 

. m£j-»*^I ^_^JLc ^j>.j3 La^_La !**( ( III 



t _ ;T _iJ I CjLjJ_*_JI t_gj-a-"i i t ii Lul Lilja « ( _ ;r uJ5J)) 4jl! Jmlmi (jl Loji I j>! Lul 
CjLjJ_»__JI j«_~>l (jlj *L_aL>. ' I g.SLLqJ _,-JI CjljJLaJlj i^^LlII i>Jut I g^jl >■ i 
I n Kj . I j Le <L>.jL>. i."i i njtj SjjjiJI sL^^jJ^j^LiJ I ^^LiJI i>Jut (Ji-'-i 4_Lal^ 
4jjI/Ll!I 4_lL>.I jJI CjLlJLa_UI L^J^ J * ^"j J S ^l^ 1 ' JJ^"'^ cSdJ^ 3 Cr^ < — J J^-"' 
(jt JUlj 4_i^L>.j n_gj-iu_iJ I j w a-i-JaJI cLLa_tJt_a tfL^o (jl uuVI 1 - 1\ '^j t aj (j^, 
^ I r i. . I <" II Ij-j-k-j Llaj A Jja^/I u I r «j mijII 4jj/jLufc» (Jalj^ tjiij 
mi itl 2 .j Jallj i3_oLc 2 «j JaJI mJj^ (jlr daL lull '^-f : ^J'-' ,, ^' CjLjjLalll 
j-i^Lnil (jLuu'^l I J i a a 4_iL>.lj) CjLjJLso (_£j-jSLJI L^jLjJLso CjJlCJ i4j^jL>. 
l 2_j3^ii»Vl j 2_jc.Lals.Vlj 4j_aj2j| dJ>K miU Jf- 43jJL3 mJJ-oJ i<Olj) joJIjlII 

.^Lc i ^>-^ : i 4_uL_ujVI 3jL-a_*JI (Jjiilj 
C_jI^ ^^L(JI OJL^J 4_uJ_»JI oljjla-JI (j! jj* Lufc 4-ja3.jVl a LuvgJ La q\ 



UpgJj ;; II iSTiho jjK'io 



i3jLjJL>- Lu/Lojl jl i nt I 4j>- jJI (^yi ' " 1 3c a i j ijjjljjitl p J "*" '*"' £ ^'-'- uJ ^' w 9 
, ;-il aJa] La_a^I£i i.'iU i"ilj .OujJs La-a j-i^l Cj I j^Jc-U-LJ jj->«J I 4j>^aJI CjJLcLlS 
<LuL_ujVI p j^l L^jLcjLLa JjUl ' . >lj " ■'— *^l I j)Lfl iCj I JUfc Lx-a CjjIjIj 
jojlj i 4-uLo.VI oI_Ll>JLi l_4^.^tltlj (_gj Ul J 1 1 J I nitl jU-iiu ( _ ;r 3 sLi^sLi-j 
1 4_1 . 2 a j 3j_UsL>. i3jjJl>.j 4-a-ijL3 iCjLjLajj sLuLvaj^l 4jL*j j i4i£ joJLkJI 
<^_lj>.jJj_i_jJI Cjljjccll OJL^J cLuLvaJ^/l j i ii U jj ( _ ;r 3 JJ^I Sjujui 
t—flJJ-o «^_aJ_JjLi tilt_j_Li^» (J^-dj • dhl^ uulIIj Jl>.I^oJI (jjJitl ijr 3 4_jJLltl L$JL>.lj-a 

^jJI (JLoILlI c\_L>.j»a ^3 (j^M j-4-l 4jj ui i II (jl « t j : J j ? uiaJI ^jjJLJI ^-Lt-aj) ( llll^ 

cillj-jlo Q ^ ^ ~" **' ? tj' (jLuuVI O'j ii aj! . >>*^tl jju l_a» £_a-i^fc-a 

. La 1 ^Tn-u-a ^-^j j 5 Lj_>J 1 4_lc ^jJ _} \ >'s*> ^ LsL(_uJ 1 j_i 1 j3 *-dj-tio j - 

.3j^>Jl 4_o* 1 cL_uJlI^J1 cLuaL>.j ^LujjlJI Lo* j_t£JiJ 1 lLIj-ujJ - 
^JL^j (J-t-dJ 4_pcjj JlJ 5 j j ■ .a 1 ^jL-uJ^M CjLuLSLoI j^^a^Lu ^-A^J ^j-coj - 

. «fiLj_4_lVl )> 

'j-i^ 4Llj>o SJljju L-Sljufc^M (j-* ^-Cj-<jJ?E_a ' J i ^**' i i U Sjjjus 

3jujl>. <La_<_alj3 t-^JLJIi^ ^jL-ujVI 4-ul i ii il i>L>o1 ijr 5 cj1jl>.V1 ^JJ v v " 

:UW M ai uUJUJ »MM 1(1 ii In 

.«I98I jJ^^I^-^^lo>l'N,':iaj t jL-ujyi)) liib^^^iil^^l Ljj^ifU^ 

SlLlSjJLs i4jjjjJI 'LllHI 2 ajl i^all 3JVI dJju i.~i i .nt 2»j ; t-^'l (jl ^^k: J^Jj (jl j 
I % j i"i^ l^ij mi ^jl i imVI ^c-LLaJ i3j)j-La_a 4^jj>. i3j-jJu_a 4at ^JLilII ^Laj>. ^jl 



219 



*j Jail jj_a ^J— (jL-uJ^/Ls J-al jj-a j^)^- 1 ^ 0 ^ rt J * ^ A a * ' ^ 1 



j>aVl 4jl 

4cL^_lL>J1j JjL>JI 3j^?e_*_a jJLu La w <Lj i cLLtl^oJIj w < >>*"T1 (Jlt_o* jj_a 

. 4_> Oujjjs La ! jl 4^aLj jJuj I JLlUjj jjLi^u'^! CjVI liijjaj 
Lbljll^l o » cajj a! talHj ^J-ajtU 4_u_uLt_ul ^a-ukLia ^^1 «L>.L^t_j (jLt_ujVI 
cLjJ3}L«_i VI p J aj j! -SJ^tJ ^ 4 j-^' L^J 'J^-II *j^ E -^ ^ O^? 

I j ' ^ ,i j |j <4 »j JaJ| ^^jj 2Jj|jj(_a ji 4Jili-a 4-a2aj| ^ « i lLILlA .JSLIL 
^jJLlJLj (JJLjlJI d 1 Lajj 1 ( j_aAlI1 ^1 a If ^j^* * ^jj (^^ylo* i^^^^jlo £_aH_>JJ 

gj_a_>«JU sLaji>JI ( _ ;r 3 ( _ ;r A A t-Lj-LaJlj £_aIL>J,!j (jJlxIIj (_Li«J! <j^Ij • J^>- 
jO_^jLxj_i £_a jnt i 1 p ^ i ^ » _t (jj I i^>"i a Lt-Lqjv (JjiLlILs i(Jj 1 i"itl jl ( _ JT iSLJI 

^LkUlj J^LCUI (j^i jLUI c^> f t.^V| ^Ul^KdjjUlj a^U^VI 

(Jj^j-t-a jj-* (J-^ C?^ A^*-^ S^-AjJI *i!jj>*t ^J'C i"i i Laj - ^ ajgie rt 

<LaJ£aji ^ a 3^aj>*j_a ((jj^jjai) ' ffl ^**'*^^ CJ^J ^.AjJiaj ^^jjS 3l_j_>J1 i^^^j.*!/ j^^- 

(ji-^jJa-LjJ! (j^-J-a-Lt-I I 3 ri < .i^Lall il^uLaj jj^"' 3-aJijV!j iSystemes 

- JbJ->JI i_ut JLa- JUJL>J! ^yjtqjjaJI i_ut jJkl : ( _ ;r A ^JjL^a Sj^Lib jjj ajjj 

iSJ3J t's\\\ (jjiL<j/V! p-^jlj L^jli (_5-*J ' JJ^->JI J_>L->JI i_utj-a 

d 1 ■ ^**. . .. (J^uijJI ^aHj^J,! ijr L^ jJa_u_uj ^jt mi (jy^^ 4-a-uAdU 

ra-j-^JI jLUJ f_y£ SjjIj w S p lij-i*' L?-iLys ^1 (jLcujVLi J I y.WI ^Ir 3jjL9 

■1j_»-j-LlU jjLi jljJaV! till j (j-a Qjt i n_i p-Aj 4_LaLijJ! I Ij 

.(jLcujVL^ LsaJLs* 
(_L^ ^1 : ( _ ? _L»J i4_LLaj(JI tfj^jJ J-a JLjJL>J! t-ij^jjJ! t_utJLaj3 

j-i^. Cjljljil! ^Li ijJIjjl tiJLuk o'j ' ^-iH^ ^-i^ J ^* *J S-^^ 

V tjl i ii La , d » La 2 I a J-^C jUa 4jlaX. {_ya «jj>- j!j-2J! jLitjLa iSjjIj 

^_Lc i ^ aj". j 4jj»>JIj3 i^jL>J1 2j i ul jj->JL L?-^ tJL^- 1 tj' " ' 'V 

S_jjij_2Jll S_jj^>J! (jl j-S aj .3I_jj>J! 4_j_La_«J jj^-^j d j^N Sli i j 4jL>-" i .iVI 
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(Jj iJjslSLI! w i aje gill j»j-«JI (j-o Jj-r" i ii U (jljiia (j-ujj 4-Jjij i n ILi 

jjLa ■ 1 j 1 j 1 < -» 4jL-LjiaJI ^J^>- '-"1 ' in t *b-£>L>. d j n Utl 3_jj^>J| OjLi 

/-.I a\l .tl JK .^.l (jJjSS w ' a (_gj ui Jl j ' aajutil II W **J^ j & ■ UjUV.tlj 

Spajj ■■ llj iSj La j uiJI jLsc-j! £JL>.j dJ i 1 11*1 j (jfjli jj » ni 4jI iSJ^Lull 
.Cjljjjnjoj i Jaji i<ij i4jjIj 3-lUjlj Jj 2 Dominance 

JljjljJI l_LiLl£ ^ Ljj^ Lj}L>JI j^^" 'l e Cancer (jLL^JI <_>i=>o 
. £^ mi L$Aa jj (jl 4jr JI ^-j « 1 983 * ii J^iii^j-^^n <tl ^jLLsj-i-oJI ^i^. 

jjj>.j j^palj-H^V «L>.L>. jj-a (J-^ i (l>^J i4j3j-»-« Cjlj-jJL?tlII ^JjLuuj (JJ^j 
4-p- 3ji (J^j ij-uG Sjja (JSUI (jjs lS^-^ ' ^J^-^' <j-° i ^^-«-*JI JjLja 

( _ 3 _<ji jlL^JI ( _ ;t j>- jJ jjjJI (oJL«JI ^Lc^Li (jLuo V 41^1 jit! 3j_jJ»JIj 

l^jLJkl jjiajj h_i-lJL<-u^/I 1 ^ .^."Xj ^j^/ Aj^jJjjjJI SjjiJI Cjlj-iUjcjs ( _ ;r 3 J^LkJI 
ifl J-A jJaJJI d>*^ • O^-"- 1 ^' 4jjLjljJ (j-a SjliUI LjI i a all 4j>JL«Jl 

(jjLj/Vl jJju j! (j^U-i (^ylll Les Valeurs pjiitl ^> 1 ,n joJLjlII I jut ^j^" • 
(jl La-j 1 ijj ( _ ;r lll (jji-uLail ( _ ;r A Ljjj . LcSlx-a *LSjJI j-tjo CjLaL>>jIj i^jLJ, 
, a j j A c (j_a 4li3jj (-;r lII d"ilj 1 11J ( _ ;r a Laj S <C i j a ( _ ;r 3 j«JL«JI (jLuuVI jj^j 
4-j-Cj i<ij-U 2 j I ,^",,,,11 SjJilll L^ji dJ-Ju V S j<uj2JI Jjj 1 .ill ^Ir 4jjir>oj 
3^L»-^lj fhi^'j J" 3 ] Cr^ ^jolr CjL-uKjjV 3-Lal uJI in? J-ll SjLiJU 

. . ••JJ'^'U (jjl J^-^J «l U-r" 1 .1 ( _ 3 J-Ilj njjjLaJlj 
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:L»$J$mJI ^ dUitfl (9$Aa» 

d jlr JjlLaj l^**^- 0 ^Lal£[lLa LJ5^-j 

4_j^_lj>J! SjjJlII cj!j^5c_Lo (j^iicj j-Aj i2000 ^1_«J! 

. ^ I lift! (JjLj-u^J jl 

.3.5 V^J! (Jjja ">j_u£ CjLiljJajJsl uuj * 
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. d ^ j Us Sj jjj d_Ln-u->«JJ (^j-ifujJI (j_u_L>Jl ^^LlsdI ^JLc ijr 5 ^jJilJlj * 

SjJLiJ ^L?e_Lj J-^>-^ Q^hc-ui » 1 L^a£,Tj <L?r i .i HJ Lj^L>^ £jj 3_}Lclj * 

* O -0 ' (j - * ^ j ^ * ^ 
3 LuiLm QJi 3jijj>.La Lj^L>. <lcj)jj-a 4 ^S-lAs dujulu Lj^L>* <j-U?£^jj * 

ijr ^ (d_j_ojjj_aj)j-SL11) d_j_i_LjuaJ 1 j i4_uljjJl c_j^_l*J1 q^xsc uiJ 3 tj^ i "j * 

. f V! JibjAkJ! 

A ,", tl el »j . Uj i^JlUI j_Lj_>J! ^1 (J-^>- (j-O 3l_L>JI J-JlJ-u 'Lj-ij^ * 

.5lu!j^JI 

I j ^tl , t j| jJJ Lj^LJJ! Lg-J J_aLjLi3 (_j-lJ! " H '"' **• ^ajlj * 

.4jjjjJLl1 t_£ijLIajJ pjk. S Lajj^ >. 

. ( JUjJ LaJ_t£. 

jJ!j_U Jj-jJLieJj 4-j_iLSLalj .id 1 11 r-vj JjJoi! CjLjj^s JLjJLso 4_ul£Lalj * 

2 JJ i 1 aJI s I Ltag, V I (jjj-Ia (j-C tjl i ujVI SjLclj 'D^J** I "'^^ 

.3_uL\II 4jIL«J! cjj^J! Jlaj La Sjia J>Li. 



? _yjLtaai\ (jjl Lr ll...6-;j,iQ,a,ll LipgJjjjJI 



J-ol j_«J! (j I c j_ljQILj 4j^jL>J! cjL^/Ij jJ! ( _ ;r a SjjiJ! cJJj ^ 1 iSjj j_J| 

n ( nt j i n 4_o* ^1 ^-l-lJ 1 4_U3_L*J1 0 JLA (JlLa t ^ i <•> 

L^jL^t_t-£sl ^^L>.i JjjJL=»o j^SLai ^ fi Lt-£sL>.j LuLo* tjl^ji (JjLuj i I '"j l_L*a3. 
jl 3j "<U LLaj-La dilj (jl^l *!jj-u 'dhO uu-llj (_gjL>J! (jj-2-II J^L>- 

■ 3J| 1 11 U ( _ ;r a lilt 1 1 g-iic flj Laj ' iJlj SjjjJI dJJj ciJI 1,11 aVI (jlr i_£j-2j 

i. " 1 1 ir^i j (j! j j 1 r\ t, 1 (jji (jJ! (JjLxuj (jl 4jj>-Ijj (jL^ujJ J£ (j-a '(J^H 

^1 ^lila jjLxoj^LI (^Ij^I! (j^jjJ,lj «cj1_uj>JLi)) t_4^.^tlILi 4-2l«lXI iiLaj^/l 

UUl^a 

Jjt (_$JJ 1 JJJJ lS 1 -^' (J^ uitl (jyi^J 1 d ' " a ' (jli- (jr^ Ij-iLS (jL^uV! ^ j 1 > I (j! 
<u! ^\ tS^jLiJI jJLiJ! ,5^2 >Ls.jG tiJJi jjV Ula. dili w ^;ji- 
d)l i^l mi V ^jl i n tVI ' 1 gall )VI jj-a 0^ 3- ^ ""**' ^ ^ » 1 im ( 11 

^JJLLa-Lj 4_lj».jJ5_ljJ! Sj^jJI aJJt i_Aa (j-oj ij<uLaJI jj>.V! I j 4jJ! jLujJLI 

.oij^ai din 

d_La ^j-^J 4ILuL_ujI jj-^ jq-ILc (3-^ ct^- t*' 

ij? _CjJl tljJ_Ltf3 i _ ? JI ^ 0 **( "i ^^^^W ' ' " LjL_u_]l L-J Lajj ^jiil *^ 
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^jjSLI! 4_j^.^J^ t l ; J! (jLcujVI L^Jjlu (_^<JI ji^->J! j>j-2j (_La 

j-_ujuj cGjIjjj 4Ioj_A j-ujlj (J^l (j-a £jjj-l!lx1\^ (_£_}L>JI (jjJLllj (jjJLJI I JLA 

L^VI Ijuk 

^jl2jJI (.g-ljj J-* 5 4-JLij (jl i uj V j j i aj (j^J i4_t£. Sji^c V (jjjjJa ( _ ;r 3 

i4jcLi>.l j i4-ujjL9 1 2 a J Sj a O^'C i"ia (jl*- ^1 ^-*L»" 4jj/jJjt O"^ 
, - <\l .i £j-la (jJJ (jr^JJ-" 45ljj (_ ;r 3 i_4^.MjJI lS-^J^ l)-*3 ^ j i a se uij 

C_il o i n pu&l (jlj 4_i^>L>. 1 1 Jj'a ^ « i aj La VI «LlJuVI (j-a ^jjr" i n t (jl JLx-a 
Sjj/Ij jJI (3J>li (j^. ill JLs-VI (jjj^c-a ^ylz. Oj Laj ■ SJjLoJ.1 liJJj ij i ajtJI I jut 
» i ii II (_L-»-l (jjs iSjUjLjJI SjJaJjIj ii-l!lj.jVlj , > U jU^."tlj j i p j la u 1 Ij 
i I luj i"i a (j-AjJ i Lu-^l lilLa jjJu liujaj i4j^LjSj sQcLu^sj J in" i nil dJ^tlaV 
iV ' a_L^ (jl_ lIj 4_jl_L*-£5j tfjLClljl j ui ill (j^e-i Lt] (jj^J C^-tJtJJ 
43^Lt i I u ( _ ;r 3 ij^lj^JI Lulj-J i l_Lj^ i'itiI sLj^-^J^iaJI Sjj!UI o JL&j 
(jjSLj c^iitj £La_iaj Lc jjj i LujSjj Loii. (jL^ujVI (Jj 2j ' ■■ a (ji^. 5 j taj i ■■ II ^1 

( _ ;r jt Ijl I Lj i"i ^JJJ (jJ L^jI Cm i ii t Lgjlj^cti (j A i nil 4j>-jJI SjjilJI aJJt 
4-Ljl i.ii tVI t_^.Li^3J ijj^-^^'j 'p - l—O-Ll^J (jLcaJ^I i(jLcujVI Cjj i 
^_a 2j S L-4-llj 4jt_a Cj^_a_l V L^jSLJj i4_»_a (^JLrt3 (^y^JI 4i_j_t-ajv (^y^JI 

(^-3 JLJ>i VI S-ljv^I^^iJI Sjjiil julSc^ isLlLj ujjJI JjjJI (jJI (^IjjJI 4jIjj 
^ j 3> (j_a I j*l 2 J iJaJS (j^-ij ^l-^^ (j-° I I J»J o taj L^lj-Al (j^-i 3^JI pJaLu 

SjjjUl (jl tiJjJLJ (j? <-iJjJL-a ^1 J (jl i ujj JSLI (jSLaj (jjJI SjsjVl (^jt dJJj 
pLtJI 4_ajl i(j^jLoJlj p WI1 4_ajl ipj^H J pLtJI 4_aji L^jl . I J**'^l^ fiLo^^J^-Lil I 
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Lujaj jl d LiJej i ii a (jl I j" . ... i * 4jIj^II JLaV jl_uX.I LxjjJ 

i I (j J tl Jj-i^jJ! J xj i ii ^lc =L<uLj3 J^jsJ! (jl I JLA (j-o 

JljJu JL3 sb-aLi. 4j!j^I! «U-uJ_ufc (jl I lijjjij (jl ! JLA 3-5^ I 'J'*JJ 
(jLLa-i ^3 a J 51] I (jl taj ui (j! iJj-Sj (jl l-y-t*;; • I &l gj I a (.gjJJ V *UfcLla 
(jl ^ilaj ■ .-" i4_uLj_ujl 4_] I. * 1 i n 4 i (jl (^jJI cL>.L>JI (j-u-ol (^^Js 4jIj^JI 4_i_ujJL& 

I (j-Vtij e^p. dlrtta (^Jl <>JUJ<3 

icLjLj i(JLua ^JLdJ .4_u2_ul^*JI (j-ll i nJ VI ^-oIIj>J,1 CjL>.L>. t4-S-LqjtJI 
(j-C tfJj-J i4_ljJI ljr ls • h-jilc iJ^LUaJI (jjLX-a 4-mAj cJsjJ! (^ 4_cS3j 
Lall JlaV! ^IjiicI^VI 3JL^a ij-o^. (jL^j^l £j-taj (jl VI «U>LUs 
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I g i .1 o i (_j-Lc- L^-jl La 1 i a Lg-i-a u^jjn 3jLjJL>- 
La J-i£- MjlS t_£j^ Laf> ' I ' "J^" ^1 I g^S-UJ 

iCjIjjVLj tjl »"i ( ill Lajii^, jl ijjLjijV! 3_aL3 '*■ ■ ■ au )l 
^jL-uj^M Jiojvj j-&Lta_a J " J J ^ " ^~^**' ' " ; V La^ 
d j I r 'Lj-U-j (_£ Evolution jj II (j_a ^ 1 1 n_t jl 

La J-Aj i=Q2jj 4j£.^aJI ^ ' aj l-gj 1 1 "*^t jJs^oJ! IjLA 
La J-Aj i4_jjL>>jj 4_LcLA3 j_^Li^.j i4^L2j tf^cjij 
dJLijtJ .CjljJLl ( _ T J>- jJoooJ I 4jLUjj i£-ai>J,! 0aX.jj 
3_ajLiLa ijXg. jjUA* (^LcojJ 1 '11 1 11 a 4-uLaj ojSoJI ( _ ;r 3 
J « flj 3j_i^>ljti! 43l_o~ ( _ ;r 3 LgJ 1 a seJ (jt^JI 'Jrh!-*-^' 
aJ A j j la a C^>o (_Lilj*_j Lx-a i3j_>Jlj 1 4_<J ! I 
L&jl ajj a_S-Lax ^ 2 j La 4_Laa-JI Cj! 
jj^a joX.j_J! (j^Lc i^JLi jj| tlilj djVjjj I ' a j ' aj 
i<haUtl j i4-u-ul j 1 ullj 2 j \l , .V.aVI jjLcaj^l 3Lo~ q\ 
j_jiSLI! jjlaail Lajjj 1(_LlLo!I j_jjJul! JLjJJ ~ 1 iiaj 
j_jJL1j V tjl 1 11 i^M <l » j ■ U (j^LI J .'^.'aVI _o^e-i 
' d *^ Jail LuJlj fidlt-aj . . . LlA (jL-uj^M . . . l_Aj-Aaj>" 
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VI I."' i ii j I i ' " ■ -1 la-C I i j a 4_!L«x.lj i4_La Lc.j|j_iLa Ij-a ? > j" »j i L$-l3 4jl£Laj 
(j n i*r-i (_pLcj . . (j's i ii U JLj-ZuJ iSlj^M J n <" i iilj (J I ^o-pJIj CjLojJ! J^l jJi! 

! lJ \c IjjLa Jlj La (jl i iuVI jl till j i3j£LiII ^jut ^j^-*- G jls lij-^' 

JljJli>. JjJjjs (jl ~ J~- i aa£ iOJL>. ^1 4Ub j<sJ 4jI LLLLs (_gj^tjj>J! (JjjjJI 

JL*. 4JLc jAkJLa 

J_>.Jj t } <y ■ .. a jjU.**rtl*^ i 1 ^ h a L^jJbca ^jLcuj^/I (Jjl>»j Jl3 (j^J-*-* 1 *^ OJ-^ 
^J^. jJj tf^p- 1 973 ^»Lc J_Lo j g" iii a -ij-^J d d-Ja 4o-t^il 4jr 5 j-ujuJI 

? :L»^l^NJf ^L^i ill ^H? 

4 » j j U lij^j ( _ 3 jJ! «l«jj/L>JI <L^jt^>J! cjlj^til! (yi 

Li^aJjJSiiJLj 4jj"?LI Cjjl ^>JI (jva I JJLC Jilaj LajJ i^l i ujVI dilj Lxj <j->JI 

jj* JL>.!j ,_jJ-i»jJ Sj^jUll S JLy" i ii LI 

Sj JlJLJI ^ ■ j ~ S JjjL^tA 4Jalm I j ^^J-II (jLuuV I j i a ? Jl2J . 4Iuljj 

tfjjj>.| Laj i4jj|jjJI 4^LlaJlj i»l i a all (j^ .' 1 11 ^ »43li J-^J-^J ^ 
(jjj^j Laj Revolution biologique S-^jJ^lJI SjjIII ^ taj Cjlj^tla (j^a 
^)L_l^ w 1 c J_aI j uiJI I a ^> jj-* 4 ■ ga3j it JaJI ^£ <U 
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I j j a i i r-i ? 4_L>.j_a ^1 (jLjij^l Jj^jJ)) p j i eaju JLa Jul! .puljJI (jLjijV! 

«L^j-_>J1 jj_L>. lj-i^9 OJ^J tj' Cr"* - ^ ^'"^ iAc (j-* ^L-* L>3 T w 2 u liiLo 

i Lr*o j_pa * " !jr h ^e-Lfl-j _} LSj i I ^jj La_j ^ ^ ^ ' ] j i 4lLj_a d_tSL_u _} 1 
(jl J_j_i ' d 2 j 2 >i I ^j-C Ij-j^Lc (Jlj La 3l_j_>J1 J-« <_Jj_Li_) jjl ^jlj-uj 

4_t_tAAl1 i m VI t_al uu$| Jju L^jjLcIj jl i u3»V| JLuj_>o ujLxS 

c_<-Il^ Jl_SJ (J^-^-i iCi^-U JS^ (jL*_ujVl (j-* ^JjL^e-a (jy-tb tCjjJ,i i _ r II 

Jji^- 4jj Jj3 ^ JjlJ ^yA-uii, 1 i_Ls j-o-j i <Li_titl! fiLusj-C ^ 2 i * (j ' (J L_uj V 1 (^yic 

d « i uJ (J VI I iXC. 4jI JLu i3ji^>.j_o LujJLs i3jujij>» 4_j1 JU (j-* W^*-^ 

i aj Lui-jQ j^j-b j-jJLi (j I (J_i i 1— Ll^ ^_La_i_u ^^yl^- 3j JjlLo 3 Lj->*J 1 (Jjl^s-i <j I <LLo 

£jLo-i till j ij-il UjjJj 
4jji Sj Uj i u AjjJI (jL^j'iM j Uj i .i jJi] Lis. 

jLa-£iA (j^J (jl (j^-4-i Lgi^tfJlA 4<0l_i£,j i4_La_L?e_a . <d"tjAU . L-SjijJilJI «GjL>.jl 
tjjj uutll (jjJLJI ^3 (jL_aJ^M ^ i u 1 J_SJ 4 clj_aAj (jL-ajVI JuL^ajq ^j-ajjj ijJLil! 

(dSLxjJI t;r Lc (jjjjLa I j^cjJsl ( I ) :,j^o-LJI 4la (jl ^jJj (jl (jjj 1 1 jut 

i(0-^-3 jVjVI ^jj (jl (jj < _i U" i uJj (2) sQjIjjj 4Hj_l^_i 

3 g K; «QjjI i43j^lij i£L>-lj_aj t4 , i-vj 4llut JL> j" i ..I (jjjjLaj(3) 

L<j>> ^_tSjl1 1 I gS ui ~ 3 jjjl>JI (^jjU! (^ (j^l£j ^ ^jJ! -ijlj I Jj* (jl . 3jl>.!j 
JjLlu V (_g jJI (jl ^^pJI lii! j (jl i iuVI (jj£ J<" i .i" (j-Aj i3ibjL>JI Sj^.^J^lJI 

Jlj V (j-SLIj ^LiiV! (^1 3' jj La (j-ajjjs. • f-i_y-^ <j-C 

(jl_i jj LLaJI jJUcjj t_!^i2jl i_i£.l JU (_LaVl (j-o Jj Vj i jJIjjj (jl / " » M . » 1 1 1 

5QjLCJI i^Ij^I 2cUL3 LLa t 4JiLa Vlj <l>Li.lj ^j^j ^l pJUJI (jL^V' -^^y 

JxalmXI tJxSlmxi! 5L-utjjJt jjj (ji (jLojJJ Jj V 4jl ijjG 0 flxi V ^^Jl 
I Jlj! ^jJ-y (<sJ jJI (j i>>m di!j£j '^J>«f V j-UsLr-JI (jl iOl 5JL*^s V 
dilLiAj ij_Lua2JI JuoVl j_uSLII j^jj (^Jl ^LuL^jl ^Lcjj dilLiA i<bLi^t ^ 
V ^j_ij_II j Lj-Ia 1 Jjl jj j La (jl j^lC » . ^IllJI j_jjJuJI 3jsjLia ^1 
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. « jjaall 3jl_>>- <j^- u " I sj-ll (jl (j-" 1 ^ 
JJLjJLc (Jj aa. ( _ ;r 3 J <<1 1 n"t JL3 jLujVI L#SLla (_^itl SJljJijJ! ^jjill jl 

VI 



« .Un.n LfT 

^J-^ n < u) 4jr JV! ^^oJo-laJI jLujVI (jja£jj g I Lga£.VI ij^palj-aVI fiLcufo 

. I j « " 2 -i c I '" " CjVIa i4_o. 4-jj_Juj - I Jac I ,j-a Ji3"° (J^ u'"U (Cyborg 
(jj_2JI ,j_o ^ ? j~i U p i n ? II ( _ ;r i jl i .i tVLi ,_ya-ij~u (_g jJI ^ i "j'lj-ll jiajJI 
q\ j-^j CjI j 3 Ur (j-^J Bio technique L^-jJ^-uJI Lj-jJi-lCj jjt until 

Lo^oJ^oJlCII I jlj i 4 _ ? J>.^J^_tS[j jLjO* jLujVI (jl £ya pjCjJI (j^L ' & ' ***' n 

, ULojI jLuVI c.i.L>. (jyill (j-* Lj^. jJ jjiil I (jlj cCLuLuV 3j^_)_Us 

p j A"t1j i J_i J_>JI jLuVI £ ijr J?e_a 4jt_jUa ijr A 4_L&ljJI 4_o^oJo_i-l1 I Sj^aiill jl 

jj^SLx-i 4ji_Ju (j^s ( _ ;t ^.jJj t lJI JoLiiill ^1 Sj^LJI sLsmi oLLajtl! j c I ■ aj 1 1 
SjilSLj j-j^LSjlII (J o *"i i uj jls i«Qa_uixiX j ' a * 1 1 (J^LlLII c^l . ^ ^ I jLuVI 

i4_j_j| jjl jJ&stLjl A \ \ i nj£ (Jj 1 1 £_aZL>Jtl i _ ;r L Laj uill d Ij < nj£ (j-^^J-l 
L-al iaLjVI jjj (jyl^. i(_pslj-aVl p la « a (j^ «Lajl jJI 4-aL*JI SjLaaJI Cj-x j i^tj 
3_i.Laa.ll (_>-=lj-o^LI 4_uLl«_iSLIIj 3-iJ i n->JI 4_>JL_Ji.l CUsci in\j i Jt i" i na julL 
4_ljIjjJI (_pslj_aVI (j_a 4_iL_b5_LI d j-u-xJ-J J-a^l i (j-j-L-el-ll (j£>_4-4 lj-al 

, A _-_->. V lj *C t "i It Sj_j_l_>JI c_--lJL__.^/I i__-il_i (Jjs--. L_LILi_sj 

(j< i ii <!■•«. 4_5___-l (j^jL3j_u »l oUtl _jj>_>_i 3_UJ_>JI 4-uIaJI Cj_3L-1u_>VIj . (_gj uu-l 

« 1 i ii 1^/1 j-a-^. _-JI LiO-^' <Ll__i 
i4ill 4__Li- La J____l JJ^J «l ' ' (J-3---1 1 (jl 1 1 j air Ji_>JJ>l jo_s_>. ^j-ualj 
SjjLaJlj La memoire Sj-->1 jJLi j-ajdl ■ ta alsej -dJjjj 3jljjl>- 3l_o- j_Uj JL9 
(j njl'l -dJji J-aj j_«jlII (Jjj I (_ r 3 Cj^'C *u (jjs La _L>.J n-flj-i a_JI 

(J U-J p *\ SB **( 1 1 (Jj i<UL_L>.J jl I imVI J-J_L_Lt_ I H 1 jJI ^Jt j^p-jJLl fiL-Lu) 

JjJjljII 4L_3 AjuJt jJI 4__L__5jlj jL__.^l ^_a^La jj*C" i uj .4_ilj_La>Jj j Lai VI 
j-^L>.VI j__ait___uj i4_oLa_iSLII (JjLuo-L C_L_u__Jlj » Lb jd I j2 1 xj 1 . j_u__-!Ij 
(J--_*__J SjjJL>. r I •'■"'< jjs-li J_3j > U La ae-ij p la JLSj ij__l^_»Jlj O Lux»ll 
.2010 ^-L (_L- <LuLuj-J sLo^^J^u CjLLajt-i liLajJiiJI -I . a c j? I jlSLa 
pjJ (jl Jl«j JUju>JIj JiaJI (Jj-«J (jl (j^J-ljJ.'H 4^LIa V 4j| tixjO-j 
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Heredite 4jIjjJI vZjLW: jj U* j iQ^SLlII ,_L^a Jj'-f JjJijGJI jla 1 1 n^K ui 
<Jli La^aJ Lj Foetus <ji_L>JI ^j-ij Laj-m^a joSLallJ! ^Ir SjjJLlI - I: Lujjs J-^rM- 



Applied -4 " w 3 j j t-.* tl 3j|jjJ| 3_<j/J_L& ^ Ir » ^ n . nj La <LtLulalll 
Superman (jl_oj_ij_<_uJL£ <jj<I_cJI (j-a £^ajl jlum\ ^1 genetic Engineering 
J-lj" i n" I o ^ «L9jL>. i4j9j»aILa cJtjLLb^j ^j-aj 0j-Jl£.J 

■ (jl 1 1 nil 

Biological <Li^._aJa-ijJI S-^jugJI hji^i SJ^Mj jl . ujVI j-u (JaLdJI Lai 

La .jIj^c ,ji_jj_aaj>. (jj^ol (JjJbtii Jja^s/I (jle. 2 La£ L^jLa Engineering 

w I c I tVal -» * ( _ ;r 2jj <ii-o. (jLcaj^Li JjsLd! joSLajJ! - 



,_jJLie_j jl jl 1 11 tVl t->* , ioJ_A 4jj^J! 4-<-uJ-cji ^^L>- 1 ojsj-i^ jLs 
4_i-La-C j_c dJJjj Ijii" 1 na CjIj_jIL>J,I ^jjs jl j-pJIj C)l j ill SjjJL>. (JSI 1 
,3-L>. 0 1 r IjjLfl 1 jj-c. Vj jj £ j 1 n'q 1 1 jLo! J5I3VI ^jSLaL-LoVI J>LlL-uVI 
(jl JLjj_j-4_U! jl_«_o-4_jl£j 4jj!jjJi! ui ill .~iljj uutS\ jji SJljJl>. (JjI 1 a& 

l_^_)l L-4-1J jl i3j-5jILa C' I imI (J_Lt-£3 LitI I (jl ,^_Lt-£5 

(jLs k_jLiSLII Ij-A ( _ ;r i jj^jLa Li^ SjjjLajs jl ij»^L>.l i_sL«-u3l w Sjj ■ ■■ 
<tl^L>. (j_a (j£L*ilu ij>j^>*j jl ^Isl (j_a j_ijl>. j^ls (^j-^ Ltjj-i-o Ji^jj t n (jL_ujVI 

.jJsjjAI ^\ jJI tfjjU" ) ^lj (_Litj joSLallJI 

JLjvIjJI ^jj-SJl jj-* tjj^' ' d-L^a-jJI jJ^L>. cUSL^-^ (j^^J c_3j_i_u SjjJa^. p Ia£ 

ij-uJuJIj i4_J1^3J1j i3j_>Jl 4_o^Lj jj-* Environnement <luJl ^ Lj^i2j1 
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IjJJLS" 3JL^>J!j <U-ixlaJI CuJt i*aj ( _ ;r Usm ( _ ;r 3 SjLlo-VI jjjijjLia I jLa 

ijjSL) i " i^jjl i n il ^^Lftj^-I V iJajl ■ '-> I J -i la *j I J** V JJ V (jr^' 

tfj^flj i U i hj ( _ ;r 3 JjLxj (j I ^Lcoj^l (j-a (_Lt^*;J J-^J (jilt* JlC I ' <i" 

1 J_aIL*_a 4 Lo* ^-tSjiJIj ^qJjlJI JgjjJo ( 2>C ^ ' a ) ijr Lcj (j^aSLJI (ji^. «GjJa_u_uJ 
SjUJL>JI 4^jJjjSilII t_ijJLu/*2Mj ^j-iK i ntl i .".!<**, 1 1 4jc_uj jjt dJLcLij 
^JLc I tVal -» ^ ^ "~ ,jt sGjj i ii a ^L>JI JjLxj (_g jjl > UI , , a .VI jjju.u (Jj-^ (j^ 
3^1 < t ,i SjLj) (jJI 3-3jl-^JI S_L>-jJjjS^JI 2-LaJj<JI 43LUI mi 'it ^IjejVI 4jvjJI 
i n tjj3 j£L(2_a (J^-^- 1 La^ 4_tSLlj i3j-j_>JI 4_Jt_j_LLaJI jLLsl <j-3 (J"^ ui-J I oJl>JI 
^la i 0->u (j-a (Jjt^. La_a t<Qjjl i n 12 4_jjl3|j .**",,. ^ Sj-laj (jL-uJ^M ^j-oLu)) 
j_j Jjjl j j_j JL^JI i * j m i4x-iL>JI (ji^- i."i*\ i"ijl (jJ-!l (jj^ ui*\\ (JJ-2JI 4_uJLa 
^jl>. ^ji J_La ^jL-uJ^I C < i~ii iLc (j^-II (j^J^^ tj' i ^3- t ^ 3 ^ 1 ^ ^a i n 1 ^jJI 

ij^Laj clLtj*_i w 1 1 ^***" rt jj ta * rt ijr f* j-jSLfljJLi Ij-j Jl>. ^ ^J-II ^jLt-uj^l (j-oJ-J I 

S^_j^>.^aJa_uJ1 ^Jj^J L^J A 1 ' ^***'" (j^-JI CjLiajt_t-aJ1j j I La 3* *^ I ^IjJ * JjLstJJ ( d-f^ 

3 K ui U iSj_aJL>J,l 5j taj 1 3jjJL>JI ^jill ^1 LiLaX La** 1 uj I ^j*^J 

OJLcl 1 11U jjSill ! j iL^^J^LiJ I Cj Laj U a II sLaJaLi CjIjIjJs -ij^*- 0 «" ' ' "jl 

La-ilj i>J_A sLljj. jj j_t£LlI I J «Lij>^aJa-iaJI 4^jjti! Cjlj^cLa <" 1 <La LSHJLl 
jLaH£.VLi ' . ^»"tl Jju La SjLtiajcJLI w 1 xla all ^LjjjJ! N »'*» jj*CA*tt i_tj*J 

(^jJI ^LajJI J 1 nr 5ji*c ^jCLi! ^ jJ! (jLcujVLa iSj Laj . JJ Sljt£ SjLsjJI 



(j^o i«Lj-3^L>.VIj i4_j_ij_iLSJIj i4-i£.Lii>.VI i4jjLjijVI j<ij-2JI f^*-? d j o 1 ■> Tl 
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: j^l J»Mf UmI£ i«Ui U <bj$jJt 

4_j^j_II j ,j_a j sc i n l (j! (j-o ^J-JJ 1 mi j 1 1 
fiLa^_»_l jLLo jjjI—lJI ^ MM (jl ^ i i i l d j_Lt2xuJLl 
4jjicj L^c > La jj-ujJ 'J-><-!l (J-oQj! jo-AjLaiii 

J j '"II (j-c cjL<j/Ijj Luia-ji p j j *a * 1 ^ I jLiia 

tilJLj ga La-3c * (j] jj-* ^ * JjlJI 4jr 5 Lai $£_u-a 

f.\ t " i»>Ll JJaVI ^ I r oLojjjGJ! j oIj_l^L>JU 
■3 m I . I I cjVL^JII ^Jj ^L-jjL^J! JU_cVl_> 

. L^jLjjjo 3^3. \jX ^ i 7r< i ,i a 4JSL«J.I jyL-»J! j 
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^lCI (_yfl VLl3 ^LoLc 4-l3 j! jl iLoi 4jj£ (j^a ji£l JjS'i i nU (j£. 4-LC.L<ii>.l 

Jljs-IjJI (jj_2JI j < j i ii (_gj_JI J-j-^JI jjt ^_aJ-JI 4JL"4ljJJ (_Ll>- (jl 

U. 4_u2Jj^L"_La V 4_j£-usl_u^ (j^- 1 tj' c ^ > *^ e - 1 tj-^i t t j£^ uuJlj 

I j at. i *j t j j -»- Sijij L^-jj^ (j^ SlU mi L_ii_j^j icLj_LajJ1 3Lj_>J1 A Ac **>**' i h 
( _ ? _Lc. j_j£jjJlj _^JI ^1 4j*.Lej 4jl . LLl!I *£j i ii U J jS" i ii U 1 j . .. <i I «j 
■ La S a (j n j tj J .**",.. ^ tt d j , ,",tlj 4_LC,L«i>.VI q\ a I lia-lLi ^La-uiVI SjLjI 
^ * *** 4_*_otj (J o se i (jl j-j-o L*_U Jj-iJt (jy^ q\ • fi t- : P h ^I^-tSLUJI d "t 0 , ,. ^ \ 
L^_i (J-cl "■ (j-^' J .' 1 " ^ J' J ' "~ ■ ■■ i I ! J J fl » a Jo- 4 ' Sjjj^j 
(<s_* ' fl-jSLllI SjJLS jlj^Vl j-»^L3 . jjJI (oJLc (4J-2JI J-a L^jJjjSLlJI 

i n-fcj_j ' I A3> 4_j^xijjljj t^a-$_iLajJ (jj 'J7 - **' ' " | (j-'J-JI £ t in ittj (JL>.jJ1 dJLUjt 
(_jLS_J Lj-a^ i ii" i ill (j-ujj !<UlxSj-uJll ^jjjJI (jyJJ I J'*'.' '*'"*'- ^-'t!-' :> " w 9 LsjjIiJ 

i 43 1 j JLs. ^yfl j_lJl11I (J^-l (j-a j-lJuJLi j aX I LiLx-ll i4Ltl"»<Jtl J-i-JI J I jjfcl 
■ Cj JLa- j 1 11 La <13j-»-a LcLajjlj 1 Lj_jj3 1 **■'■» Lajlj 



jcSL^tjJI J^"^**-**' , ,. t j( ^Jj cQlila 4 Lac » 1 Lalatja J^* 1 . 1 , ,. £_<iIL>Jtt jl i il mi V 
j-iSLij (j_a ( _ ;r jjJLs- J *C ui _)j (jjl J_l ^La j 1 n"i U j_uJuJI 4jl3J 

<Lj_i_i ^3 4jj_Ajj>JI 4 K uillj . ( _ ;T o. jj jjSjJ I a ) fllil jo-ila-uJI (j -1 1 eajJ 

. «LuLilj «LiJLi 3 Jj J_>JI Lij>. jj jjSjJI (jjjiaj La Ijjj^ Lu! (_Lt23 mXI 't-S^JJ 

i,_L>.L«JI ^.al i^i'i^VI pj-I! (_L-*-l (j-a !_L>.^JjJSjlJI t_j>L*L>.l ^1 Li^,j 1 n") 

.t_iLgjJVI J-JJ-<-u ( _ ;T £.L<ii>.lj (_g^La j^L-iLj. j^jjt LuS-U LJ^s. 
Lcj_i (j-litj i4j£.L<ii>.VI CjLjjjjJIIIj L^>.^Ja-cSilII 4JLujJI 4\a^L«Jlj 

4_1l£j jJ-jj 3Lj^>JI jU^ ^ LcjL^jj 1 ilUJ I ii^llll qj» 
(_gjJI (j c I * 1 all > ( _ ;r ill 4 j mij il ' uAllI) jjj. ^Ij^j 1 ntl cj^lull Ijlaj .^L«j>. 

M.r VI Cj\ JLjU-aj Reticides 4^ uuJI CjI J-j.lI.Ij 1 Lb - La-iaJ I «Ulj tl^Jt ^Laj 
CjL>-L>.jJlj c_iLl!Ij i4xjJl2JI CjIjIj 1 ntl JSLlA qji\ J-?Ij i LLaLtis i"ij3 (j^JI 

(jl (j^3s ^yja 1 '-^h' j 3^* 0^ SjjLa 4\Lj_a J'C 1*11*1 (jyll! "-^Luj "^LjJIj 4i.jLi!l 

. jii^La J^^-y LilLajLLa ->! taa. 
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6*ipgJgjjJI SjliTg (jpgJj'iVill jUuxJI 



I (j j i ^ii j»i i ( _ ;t j*.jL>J! »l i^iiill ^1 L#j <_aj-2j j»i (jlsj^/l (j-IaLi L^iajj 

i4jjL^_J1 3l_j_>J! jj-* « t — 1 W - " 1 ^ JT^^J ' L^_Al_La i n**< ^1 * miVLi I 

Jj^o ^jl^Lal LilJjL) ^jJJ tJajell i q d**< ***< < nl ^laJ < * ^j-i-uLi ^I^JI £ya 

.v^ljlj^, ^1 4JUJI (jail 

I JLA JlJ» l_J_il_i k^j^jO^S j-I^j-lI 1 pJL*J1 CjLsJ£^ Ll3jj>. J_a_b (jj 

1 j^tJj (ji ^a-j-JI »1 <a U II ^jj^. ,jl »4-jj uioll SLpeJJ jJLua ,jL£L<i^ c_t£j£LI1 

jj-o C-^j^-lII (j-^ <— clS^j «.l_u! 4_i_<_ul_>Ji fa_Aj-U L_u_o j tjLtTo- VI c_<_uLj 1 

(j^o p g_tjuL ""^j (3-<J-C (jj^. (Jj^J LlUj tjr ^ . (_y5-u.II j-La_>Jl tjr 5 (J_aQJ1j i«Lo_LjJ1 

^yic J J_i La c_3^Lj|j cuj^tJ jj-* Lo- ^Jj-tSJiJJ J[j j-t-u-l 1 J-J^ ^1 JL^Tn-oVi J^t-i 
Lu>.jJj_lSLj (J^>-i Cr^ (J^-l (j-* ^-^3 

\) A 1 d ' r 4_lC LcHj^. 1 1 JLA Li 1 ^ La i 4_a jSL>. (J£^ L^J i La La seJ 5Jj)J_<_u_a 

* 1 (j-* <^JLt-A jj-o-l!)) «<-_iV lJiJIj)) J jJLi i5_ajl_>J1 «Li_i_u L=*JL 1 (j^Lc- 

4—ljJLc Lot . 4— 1 ♦ Q j J C CjL^jvj ijr JI ^jy^-JI Cj^Lj^tHl! ^-jjLLo 

j-aVl (JJ-^-J ^-^>* ^j? J-A i-iUj jj-a j U-^Vlj 4_^>. jJ cL_ul_u_u 
« 3 ^ Lui] 1 4_jJj)J_i_u-a ijr l £a £ya 4_aj (j-a-jls 4 pJ LjlI 1 Ljj>. jJ j-tSjJ Li 1 ^ 1 ***. a 
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. jjJ! i_al u~&\ ij\c LjjLg.1 1 .."I LUajl (jSLIj i ■ La iijl jSLII 

^iLaj i tij i^jj^l CjU!jj>.I t i_iL>. ijr II i«Li£,!j ^Lp* ^ j-i^J cLj_uLu_u J^XLkaj (jj 

(_J JLo V Cj I J j ? »"t (ji^- J.Sa ^1jl3 joJLtJLa i JjlII iaLoj joJLkjs (<u-ujJ (jl 

( j_a 4jI_4-i «LajL9 ij^- ^^^} • cj^o-Jl ^LjlII (^^alulj t(jL^ (jLaj-j_A» * )Li£ 

(j_a 2_LJLU S_LiiI! olj ; i ,ill J}L>. I ^jj jtA, oLijij-~i i ,A\ 

jj-jU! d * miV SjUJjlI! Ci La 1 JLa-**i i tiVI (j_a *.4_ajLoJ1 JlIx-i t t jj J ? uuJl OJ-^ 

Sjujljj. oLi^j-aj 3_Ljj_J! Sjujl^J! SJaLLaJ! j^Li^aj .SjujipJ! jIjII ^1 

(j^J i_£j^>- 1 (jJ-}Lj_aj i n-»JL1 (^jJsIj-C^j^jUI JJJ ' ^_yz 3*^3 jl^iali 



(jl (_j-^>- U" i n_i <i 1 < II (jr-i ir^iiitl i_3j_Laj La til *j_U (jl 

j-i-Jji (_gj_oj ^<s_<-ul 4 j 1 r j-LUl *(_ 3 -<i (j-a (<s^*->JI 4ii3J ^\ j-il £jj Jjitij 
i_Sj^.Vl a Lut, (j-i-tJ j^J-rH^i^-" 6-° ^J- 1 ^LC^I ^ '",'') OLIVER 

(jlj Jl a LaVl SJLa^l ('"-. '.iT" '"^ 'ck 11 ^' it-Jj-ill i,_LcLajII i J <"n.iU» 
<Lj_iLj Cjljj Jj^5c_a V-^JJLi. ^1 i ii i" i nVI 4-J-L4-C ^1 <L»j^aXa ^> JLa-"i 1 uJ 
^_*_u^j ^jt j^)^- 4 - 1 J-^ I ijr-^ 3-^5-^1 ^ J-aj cbiJj . 4_o^ 4_ulj Cjlj!i L^I^-4_jSLul£Lua 

(j! ii_iJj-aJI J uu '"II . .. 1 JL3 1_Lj T *. jj>.jj SjLajJil CjLjVjJIj Jlj^j^JI 

Proteine (j-Gji^-JI (jl ^1 j j 'm SjjJuJIj i4_p.^I^ : L ; JI tLuijSLII is^=-L3 
3 5j) 1^; 2 La u i) " 2jgUtl 5_>J| t g|| SJjLaJI j i^iLulII (j-a Lukj-jij RNA Jlj 
4 <t i<> 0-"i>^-^ Sj^ljdLi sLUa^Lc. cJlj La 

.i—ajSLill (_5^Lc (jLvuj^l CP "i"*^ 4jJLii. jjLLLi «L^jJI 
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6*ipgJgjjJI SjliTg (jpgJj'iVill jUuxJI 



Q-a J_iJlj>. m£ ^" mi a j sc » 4_i j aJilJa. ui itl (jjL£LJ1 ^— ) ^J tjL ^ 

Jljj_j J-Aj SJ-j! j_J! ^yjt Laj Siiilj ol iii<a La <jSLJj superman (JjLil! 

(jJa-iL-j-m (j-aj SJs3J)j-jIo m£| Cu^>i_)a »j I » £^oJ (j_a d)l_ijl£Li V^-ALa LlLc 
4_>JL«_U ^ JLa- " i im (J_& SiiUj (jl-JJ i *-4h 1 (_J I— i_So-<j/ (j-aj 5 1 J J a <j-><-!l 

i .I U j-^j-J ^1 jLtl! mil ^1 Ljjjt j ,j< * I y< 1 1 jijj cjI^Lui^^uJLi 
(j-SJ-i J.* S(ji_3j_ili! SjJsLlkJ! (jjs a % mi i" 4JjL»-a j^J -1 

,j_o £j_<j/^/I i_iL£jJ! CjIj-jLLs (_,-Lc CjIjVjjJ! (j-Lj^Lj Jj ajLi Jjt S (jljjijtll 

^ijii (J_A S <Lj£ I * ' ea H * i^lILJI j-j^LallJ ^JLlU 0 JLA «L>. ^oj (jl ^ini ^1 Cj j-t^aj| 

S uu.1I 4j!j^ILj t_4^.^tu (jl 
Lcjj I La LaJa g. i (jl (^yi^. LjJj^ Oi)- 5 ^ ' S ^ '*' OJ- 5 a ' ' " ^-"1 
(jjs jj>. I ^oj mJ I ji i4_u!j JiJtil SjLiaji CjLsLUsI j I liLx^ai^JI jLa£. (j_a Ijj Laj a 
i(_cSl^£L!l ^3 (j-uLji (j-\_l^a3 ^_^JLc (jjj_}Lj9 ^e-u^aJ lJ^oj-uJ J i o^Jl Cj!j3J_U 

Jjl^ <jSL!j .S.>VaJ! ^j^J! JLiL^t ja^-La^. 

S CjIjIjJLII £JLA (JlLo jJtlu jt c_<j?e_i ij? _iL_uj! jLjjla i^L-iJ ^ j^JLi (^jJI ^ 

riLaiJ! 

(j-Lc (ji u ISLj jljlj j«J iljut ,jjs (Jj-><J! 4^L2U Sjljii" . ..U 

(jl LS_a-a Jjlj joJ La^ , d , ^ II «Lj^- 4iij Li^. jjSjilLi <l S I »~ 1 1 4 |* , 

. jj>.V! L^-'-* N ' rt ji i4jj_i^. 4_Sjj-Laj Cj!j!j-oJ1 j>J_A ^XLtaJ ^ 0 ni 1 

I j 1 '— j flj (jl LtJL>.j jj^aJ! (_g 'I 1 ^"aVI ^Jj-I! Cj!jLQ£.V ^hihi (jl , ,, 1 

i4_Lal_Ju cL^/l j 1 11 4-g-l-C (-;r -3 JLitjj L^.jj (jl , ,, 1 i Lxisj^ I nlf 

t»l air jl i(JLa^l (J^>*J (jj-^i ^— ) ^J^J-^^ i>JLA (JlLa CiLJjiJ i u a (J£^-i (ji ^t^". , ,. ^ 
. < gjl a j 1 aoJ Sj-iIaiJI jIjVLj (j1^.lj j-i^. (jJj-J JLa J I t(j^-m J i^j a jl 
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SjLIjlAI 4 Ij i nVI (j-o 4JLaL^ 4 1 1 ..I i ii ^j-ia-i jl 'Cr^j' ^J^" >g " ' L-t-^J 

uLiIJljs.^/! I LLa-Lc J_2J . 4_ljljGj s * Jt rh4' U ' O' (J^ 3 CjJl^-" i m a (_£l ij^>- 
S_iajL>JI Sj-sLU CjIj-uGJI ^1 <bl j^'"' (j! 4-ul i ujVI ^Ir Cjj_a ( _ 3 l!l 3jjjJ,I 
■ 4j jb-1 1 .1 a L^>.^JjjSj 4laj->J.I Side Effects 

4jsLLi!t (j-a Jj JL>. JLy" i ill ( _ ;r A sL>.j"iii 11 Li^aJa-cSjiJ I OuL^i >l J-<-uJ 

(_£JLa J_]J_>o jJjL^cj ji c_^e_l 3jujL>. 4-^,1 i Cjl_ljLj_a_j£ ji 3jujL>. 3_}La jl 
i LljLZ-J ijr £ 4 Ac JLaH«-l (_g jJI (j-ul i ii -»JI (^yjjiaJI (jjljjJI Jj JL*J L&j_uLi 
oSjJLi CjLsLjla (-;r ^. 3j_<I/LjH j-^c L$j!j_uLj CjVLaloJ l. 1 1 nt-i (jl i—t^cJJ 
jJa j jill 5L5-HI 3-j-cllLaJI .-.I Al-^t I'a Temps etlieu (jLSLUj jLajJI 
jJs DDTJI ol ^jjIjj t.Uj>.U Ji.b JLj-aVl <_sVl Jj <cjLu> jju ^1^ j^" 

^5 j_aVl I JLA ^1 ValiA Llj_»I/i ■ 4JI m" 1 11I (j-a CjIjJjj/ Jjlj VI j jk" V 

j»Lc «Man and Environmental Problems 3-Ijj-II o^LSLJ^aj jl 1 ,i'iVI» LuL£ 

. 1981 

till Jlj- "1 1 11 a (_L£ CjIj_uG (jl I nlr (jl i4_uL<JI 5jiaj«J I Lai 

jl . j j < j II (jjJ.1 3-i-m-flJL!l j 3_j^L2i!l j SucLa^-VI 3mtl ^ ^,£-^3 
eJa^vj i Lijjua JSLiu Cjj^. Automobile Sjlj i ..II jLi I JjLu/ IjLSIcI liilLut 
i3 j i .1 i aJI CjIjLjlJI oJj-CJ lijjjtl!! SjLjoj iCjljLiL«JI 3-jSLLa JK uil (j_a 
jjjjjLjj-iljUll jjjljjl 3j^>.^/ jj^jjJI jLiijjVI ji La£ i4j!jIjl1I JajljjjJI oS^SLsj 
Vj iS-j-aj-SJI I jl La_S_)l «Lp.| (^-3 LaL* IjjJ ,_£.s! JIS . U ,„jVl (Jj-"^ (jr 3 

L$jL£j ^3 i jJjo_u-ao£LJ I J g I Lca^JI j^j iJ-a-^JI ^-i-a * lj-p» Cil a^. La ^ mi I 

. Lalo^ I Cj I j-uJij (j_a 
4_^cl_«JL>.VI CjIj—ljLjJI oJ_A Jila £Jj q\ Llkjj/J ( _ ;r 3 JLkj joJ Lut <j-aj 

^ i a a 1 J jJLflj ^ij i Lajiia I j . . ..".-» i jj| V^?^ (J^ t<^~>-><-* (j^*- ij^LSaJI 
isJl^J SjLiaJI CjVLoIo-VI C.4jejvj LaiLo~j 1 1 j"'J a j''J ' L^jj^j i Ljj « j j La 4_iSLaj3 
. <L>.^jJaJil Lj^-^JjiSilll j^a^til jl »" i nl OJ^- 1 o' S- 4 ^?^ CjIj-uQJI 

^ i^i <1l L4J ^ a 1 11 _t (jl (j£Laj V SJljJl>- Lj^-^JjJSj (_g I ^i iljUt ^^^Iiljj 

4jL^r"i t nl ^_U^aJ j^_a^L! 4_ljl3|^JI SjJiljJI (j^-Ij i^-all^JLI 3j-aJ_a 3j_]jjt_a 
jl jL£ La^jJjjSj (J-a^. (_gi c_ujlu jl (j^-aj (jj^-II CjIjjjLjJI SijjLA 

Mj^-? 0 J^-^ 1 ' ' ^ talu j-a^l jl lil! !i . 4jjl jdj ^1 a i nil (_Lt3 ''J-i^ 
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6*ipgJgjjJI SjliTg (jpgJj'iVill jUuxJI 



4_t-aL>.j t4_o^J^_i£LlJI LuljljJs £_u-a ijr^ ' "**'! ^laj 4_icLiIo*l CjLojj 

tMedicamments j-xal iittl (j-a jg J£ ujj>j j (j^jejjj ^Ijtir" . uL (j^j I 
. jJI . . . (J-uaJtl! I olj ' "' ' •■ a J i4jaLLi!l j 'I i a 
i^i (jlr JjjLaJI £j-lU diljJ <L<-uL>JI CjIj-uQjM jLiIo.1 (jl 

(jja jjjijJj . ««Lali>J,l £ Lp- ^Jj-iSjUl Cj I jsr 'mil (_f J-U Sjua-ul CjIj_uQ!I jjJLSjJ 

Sjll«jJIj i5_iajL>J! cjIj_uQJ! <j-a i Lp. jJjjSLiL! (^LjILa-VI Evaluation 

4jj mi ill (j! • iSj ^<"*>U fft-LaJI a UaJLl cLx-mllL ( _ ;r i>.j Jj i|_£Jiil 

1(J 1 j j II j w ...ami j ^jljJI jLajJL Loj^j jliVI tfjut LtjliiT Slsjjl^ 



jjj j j II jLjVI (_g jL«j jj_a J_r»JI Jp-I (j-o ojLJu_il i- < t _i jl j 3. J^Li. 
^- 4 - > ij sl ulSLj t ill i.'i i n j t 4juua2l\]& J,'^~ '"^ ^ > ">'3-^-^ 

< 1 1 La-U ^^-11 L-p* 3-J j-tS!j i^ljIo^VI cLj_tii3 Ci i imIj tjj-j-JagJI d j < t^l JL^-**i i nl 
Lpj-jJjJSLlII 4_l>.jj jL JjLUI j^>JI 'I ,^",aVI ^IjJ jLj^I L^jj-S 4x>.jlJI 

( _ ;r utiLi (jjj^>- ojsj i_gl ( _ ;r 3 LjjSLj j«J Lp. ^JjjSjillj ^«JL«JI ij_uSLi Ijjj/I (jjSj 

i4_p5 j J k~ (_gjJI ^_«JL>J,I p j flj 4jsjSLa^ CjLc.ljHi.VI (j^/ i4jj^cJLI (jiLaJil 
fiLLlj-i-j aj 3 1 it. i i nl— La ^-C^-l p i n**M (jL^ Ijl w *j -1^ ^JSLuliJJ ^_oHjt_a 
(jiLI j_^ljJI ^1 Jtir". i nVI JLa-o (^3 I j » i aj (jl Jjij ^SLiXTJI CjLjOj-"i i ,iU 

( _ ;r jt «L2jjVI Lg-ilc j\Sijjj (j^J' j^y^-*-^' o' j-* ^Lclj-a v^?^ LoL* lj-al 
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t4-jl c>-Lc Ld^t * f-iLa* ^jj-I^-i (jl (jr^ ^ £_aZL>Jt! t— (Jj-i ^jl (_<j»_i)> 

i— alj i ill SJjLta a" i ii a <la^aj ja^-aLajjil ijjiejjl tj^£- SjJ^S jo-Aji^lj 

iSiijLa-" i ii U Lj^aJaaSjill 4-^aJa-L±J! CjIj-uQI! 4j^jL>.j i^jdl ill CjIj_uQII 

J j*C iSlJj ij LajJb ^J-illl (jil SjjLa (^i^. jUlcVI ^ i .1! (jl 

Jj] / . -»- i . L_LjL_l^- i au ' rt ^_L-^j ^jJ g LLa3» V I ' esq] - la t < ga 1 1 CjLcLaj>. 

.«. I_L>. ^oJfl-iSLjU (Jj)J llltl J-j^C 3-.'^"'^ J" 4 " 1 ' ^ '^**'tl^ ^OjJI p" j > 

a se **( i ^ji <■ i se i t^J-ll £)--a l£>-* 1 i its cLi_oAj ^jJa_) ^jJI (Jij i u II 

^-jj lull jl mi" tVl jj-u-jJi 5 \-JlS>- J-lj i S> "1 M 5j I ' ga 1 1 jliiVI ^J"" ' gaj i n a 

S^Ljj Vjij i .1 a (j-uj^U.! oVI i hi- ^ jir" i uj ^pJ! Detergents-CjLililai! 

(Jlj-C.! ^-"'j'j - ^ o! '(*-lL-«JI £L2_> (j_a j-J-i£ ( _ ;r i "LjJJ ^ J ^ Cl^'C i"ia SjLs. 

cijIj-ljLlII (j^L) i5_i^sL>. oljljJs c^jL£ (dj^iLII) .-.I Ak;tl £_ai>J,! 
3 i mi ; ILi JL>JI dJJjiTj .I <l I^iiiiU 4 ,; j tl< *' '-'^ W ^^k^' 

Lljv jJj_LSLliJ 5jl LgaJI jLW! <j-a liil j Pollution de l'air «.lj-^JI ti-ij lit 

■ SiijLa-" i ii U L^aJa-cSjilt (^jlj jaLj/ij 

jo_a^/!j .(JjljGi! La "iijU L^s-jJa (_Lt3 i4xL«J! ^ se i a 1 1 J d fl 1 «" 1 1 sU^jLs-j 
V Cjjjaj Li>.Liaj d « j j ta II ^" ij i u (_gjd! j_uJuJI (jL^ I i_dJ j (j-a 

( _ ;r 3 i. i j i i"ij ^ilLa j-i^a-a ( _ ;r 3 ^LkJI JljjJLs i L^s-^ij^slj tfjLil 4j^!j_a (jSLaj 
w La i "j II 2 fl La 1 1 I j of ^jj ui aj iS_j£.!jjJ! (_paj^/l Sjs-^la JLl«jJI ^ 
i L«_a 4_i_ljJLllj 4_jj3j_JoJ! LuLU =L>.Lcajs ( _ ;r 3 ijr L>.1^ J^c-J (j^-^ J^j'j-^' (J-° 
p se **< II ( j-^_aj V C^_tjt_i 4jj^j3j 4qVi/i fi l-^J- 1 ^-ilj-J-^uLj ^^ji^. Lalo* La * * 
. ^L^jI ^_j_<iiJi.! I juk Jlaj ^ q i .ij ^ jl ^JL*.^/! i L^lS 

CjLs-ljHaVI 0 JJt tjLl (jll «L>-L>. I i i nt LuLS ij-ai (j-a jjSLj La^aj 

La (jSLI i^j^J jo-ij^j ^1 ^LLr>o 4_i^.L<ii>.l jLil (j^Lc La S Lg-uLtU 

J .'J ' iQJ> rt L)- 3 *- 1 ^ J^J? ^LajuVI J_a_>o ^iLaj i ) ^ ^ tl)La_iVI c_t^_i 
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6*ipgJgjjJI SjliTg (jpgJj'iVill jLuuoJI 



. <Lcj I i n**(t, 1 j-uJLl] 1 

Sj-i^sLkJJ Llj>. jJj-lSjiI! iUiuJIj sLij>. jJj^iaJ I jli^U LjjLij i^^jJI j«JL«J! 

^3 I j se j (jl ^j-Lali i (jJ tjl i ii tVI (j^ ij_jjjuJ! CjVjLui (jjljitl j-^c 
Jlj>. w I c s ui£ Ja-iiej ^iIL^JLI \ V|j i^LojJI dJ-o-Lo £_$Hjt_a 

ijjjis ■ 1974 j»Lc (^Uaj^jJI (jLtj-JI (j nl-r a ( _ ;r 3 «j iVhI'^ jjj^-ij »j-iaJ(3 
^j-l^. ^<u i<Co_u (jy^ 3j-La_u_oJ! jj-* j)l i ii^I ^LlJI t Lt -Lgj v p U i Li^ 

(jrU^JLi jU^VI (j^Uslj t L^sla I LiS JaVl Ja^uVl 

q-A JljJL>. ^ ^Tn-u-a 4jr !l J Lta * jt L^-LuajflJ ^_iLaj i ) 3j_iJL>. 4_irt_u 1 jJ1j_u 1 

Ja-jLa "»■**' 1 \ j_a ^LSLtTu j£JLu jt ^ttaaj i ■■ * lJL>. Lul . j-ujuJI ^og-uu (^ji^ SjJlSJI 

JlXc j_uji1I! ! jjt JLo iLiaji 4jJl2j>JI «GljJ^ Jj i <- i i . 1 ^ 3 
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^ i "^-^j L«-ll ^^-S SJjj olj^l^^j 3jL>-!j i^jUtl * 

(jjjlta.s 4jlaL*j (_gj_JoaJI ' _Ja 1 1 4-<i£ ( _ ;r 3 tUalaJI Lj^-jJj-uJI jLLjil * 

3-aLJ! Ll>.jJ^j i ^ ATI— 
.(1978 fid j-La) j'^a SjlxU. 
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